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M that is important in Mr. R/s pAper has been said fifty times by other 
persons. We cannot undertake to forwawl commui^oations to other 
jonmals, and request in future that such letters may be franked. 



We hare been obliged to postpone the insertion of the Wiseman Papers, 
in consequence of the lamented death of our correspondent, Mr* Wadd. 



We must decline the letter on Naval Affairs. 



We have seen Dr. Graham's Catechism : it is not so good as Parkes> ; 
and what is worse, is a piracy upon the title of that deservedly popular 
work. 
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TO OUR RBADBRS AND OORRfiSPQKDBNTS. 



We have received several communications upon the Supply of Water 
to th^ IVIstiypolie, v^ucb will be aoti^ed in diia eefaoii. Mjr. Philipson*8 
plan hoB also been received, but we are certaia Ihat no -^urce but the 
Thames can be safely resorted to. We quite agree with " an Old Sub- 
scriber " respectmg the carelessness with which the basin in the Green 
If'ark appears to be treated, but the story of the mfiision of dead bodies 
is exaggerated. 

^iUratioa must lessen the evil> and therefore is aQ improyenji^nt. 
i ' . * .* • " 1 ; K' 

The copy of ''Bendittt" has reached us, fbr which we are mudi 
obliged. 

> . ' * * *• ^j- » 

A eommumeation from Glasgow reached us too late for the present 
number.. 



We have received two " additional letters ** upon tbe «utjj^4>(J!|||jal8 
ia t|ie streets jOf^JiOpdon ; but as it scarcely comes within our province, we 
cannot see the use of di^sting our readei^ with the " namthre.** 



We sxB alwavs happy to be corrected by F.R.S.9 bvA oaonot ta)|e up 
thf suljject |ie, aUu^es to, after the trash that has been published. 



it was erronecmtily stated in our last number, that Dr. Mkr^hall Hall 
had been anticipated in his views on the Mechanism of Yontilin^ by 
M. Richerand. Those of our readers who are interested in tjjis question, 
will be satisfied of the correctness of our present statement by referring 
to the Medical Gazette, No. 56, for December the 27th, t829, p. 127 ; 
andNow^fo JamiaiythelOtii, 1829, p. 189, ,.( 



In the Pressf^ . . 

A MANUAL of CHEMISTRY, contaihinff all recent Discoveries, 
in Two Vols. 8vo., with Plates and Woodcuts. * ^ 

By W. T. BRANDS, F.R.S., IVof. Ghem. R* I. ' 
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On M. HoMteerCs recent Magnetic Ob$ervaHaM in Stberia. 

In a Letter to Ph>fes8or Rbnwick of New York. 

Sameriit House, July 20» 1829, 
Mr MAE S1B9 

I lacKivBD a few days ago a letter from Professor Han« 
■torn of Chrialiaiiiay dated from Ukutsk in Siberia^ ia April last 
M • KffiMleeD is travelling, as you know, at the expense of hit 
Kiog^ and with the permission of the Emperor of Russia, for the 
parpoee of observing the Magnetic Dip, Variation, and Inten-^ 
sky, over the whole of the north of Eurc^ and of Asia ; and 
of coBipariog the actual phenomena with the system of terres- 
trial laagnetism propounded by himself, in his celebrated tvea- 
tiae aotided ** Magnetismus der Erde.'' 

The dMcrvatioBs that M. Hansteen has dreiUly made in tba 
year of hit undertaking, atid the conclusions -which they 
ia legaid to the directions assumed by the isodyaaaiic 
^cwcmrves of equal magnetic intensity, are in the highest 
ifogK% cmioas and important. In the letter with which be 
IwB finroofed me, he has taken the trouble to commmucate hia 
ohaervatioot in full detail, and has expressly permittad me to 
make every use of them that I may think proper, ^' espedailly 
whoa It Hiay encourage to new undertakings asd accordingly 
futwid tbe acience." Having been requested by yoa to super* 
mieod the coastraction in this country of a pwrt of the mag« 
neCic inatruments, designed for the expedition now preparing 

nvi-^^wstn 1829. B 
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2 .On M. H«tist<eki'9 f^eeent Magnetic 

by the government of the United States, (&r scientific te- 
sektehm iiif tth<d southern hemisphere, I cammt atiticipate n m&4e 
&vdttniMe oppcitamty of taming to good account the idfor- 
matbn of which M. Hansleen has so liberally made me (be 
depository. • Since analogy woald lead ns to expect that a 
correMMikvling syfttem of magnetigm pv«v«ils iti the tit^ hemi- 
spheres of our globe, a knowledge of the arrangement of the 
system in the northern hemisphere may prove an important 
guide and direction for corresponding researches in the south- 
ein ; wlulst the example of M. Hansteen's undertaking may 
siimalale, and bis success t»weH calculated to encourage> those 
who are about to enter on a career honourable alike to them- 
seh^es and to the gtnrernment under whose instructions they 
ai« employed. 

Fbrsome years past it has been the opinion of several per- 
sona who bftve attentively eoosidered the subject^ that a know- 
ledge of the general system of the magnetism of our globe is 
more likely to be attained by experiments qo the leUttve 
iateniutyof th# magnetic attraction in diflBirent parts of the 
«isthl\i sar^ce^ tlian by observations on the Dip, or Vsnatioci, 
«f the Beadle. lb conformity with this opuiien; M. Haiis«;edn 
(inUiMl, however, negleetiog to observe on all occasions the 
thme pheaoQieoa oonjuncttvely) has applied hims^cvipeciitiy 
to trace the lines connecting those places on die globe, where 
a needln frediy -suspended in die magnetic cUrectioo, tad drawm 
siietrtiiii ncimtkBV of degnees from rest, is found to maiDo an 
eqaal number of vibratioiis around its point of rest io a given 
tiate. It was to be expected that these lines of eqmd intdn- 
mkfmaiM amnge theimdves* syslemAtkally sound the poiat 
or {wtnts m Mch hMiisphere where the intensity was gmatest : 
and, <m the suj^^ositkm that two siicb points wo«ld be founsd 
^posite 4o Wh oAer oii the globe, ooe in the northern and the 
otter in «he flootheiw' hemisphere, that the isodynamiG lines 
wouU form paralM circles, analogous to those of geogr a phical 
Itffitede, progressively dimimshing in iastto^ from the two 
points of niaitimftmi or poles, to the boundary circle of the t#o 
hemispheres, which drde, foliowing the isame analogy, might 
receive the appdiatim of the Magnetic Bqttn^or. Such wta 
k tact the eystem, mbidt, uhkA flie decisive discoveries whidi 
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QbMmtfHamm Sib0ruu 3 

M. HanatoQn lits bow laade} appeared saffieietitlycofifoimable 
lo the existing observations to racdve Uieir cottnlenanoe •nd 
flOpporl* It bad so happened that the pnenous obierYatic^, 
ahhoiigh extending widely over the magaetie parallels in the 
nofthern hemisphere, namely, from the least almost ta the 
^Kaiest intensity, were ooufiaed in resf^ect to longitode to a 
space little more than the quarter of a hemisphere ; and to 
that quarter which is immediately opposite to the countries 
visited by M. Hansteen* Within the space that had been thns 
•xamined, the isodyaamic curves ^)peared to arrange them- 
selves, with comparatively insignificant deviations, in parallel 
ciides, around a point situated in the north-^eastem part of 
Httdson's bay, and, as nearly as could be judged, about the in- 
tersection of the 60th degree of geographical latitude with the 
meridian of 80° west of Greenwich. That a system appa* 
rently so simple, so like the arrangement of induced magnet- 
ism in a sphere of iron, and corroborated by the approximation 
of results observed over a feurdi part of a hemisphere^ should 
have been viewed as likely to prove eventually the general 
system of the globe, is not surprising. It is the pecuUar dis- 
tinction^of M. Hansteen to have been led by a more careful 
coraderation of the sli^t apparent deviations which have been 
noticed, and of the general disposition on the globe of the liaf s 
of' Dip and Variation, to infer the existence of a second point 
of principd magnetic action in the northern hemisphere ; a 
factyt whidi by his recent observations must now be regarded as 
filly established ; the isodynamic curves being found to arrange 
ihessselves systematically around two points, one in Hudson's 
bay and one in Siberia ; and to be governed in ibt courses 
vUch* they follow^ partly by their distances respectively frqfn 
tboae points, and partly by a disparity in th^ absolute attx^c- 
tihre force at the points themselves, the maximum intensity in 
Siberiflk appearing to t>e weaker than the maximum in Hud- 
son's bay« 

The accompanying^sketch of the northern hemisphere may 
Mii^e me to copvey. a more distinct notion of t}ie arrangement 
of the isodynamic curves than could be done by description 
alone : the portions traced in qnbroken lines mark the con- 
nexion between places at which am equal intensity has been 

B2 
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cH^e^ fisap dbWi^ 'from Wrvatibns mad6 !)y' iriykrfi? 'HP t^i 
V^^^^^Off TWb^th^W&t discovery, those of 1618; and df l^Kt 
l&eO;-^ih k.voyag^in lB22to the equatorial iiHbf^ d^tfik 
A^tib, atid io sevfeml of the islands m thie At^ntic^A G^ifflb^ 
beaA 8ea^,^and jh ^ fbarth voyage, in 1623/ to i^re^blkoia^ 
SSpitjfbefrgen^ in^ Norway. Their prolongations ar6itl!id'^. 

Soihi^ in olbena ire froni the recent observations of 'M.'Hiltf-t 
^a^'dndihe geiideiitien'^o itccompany him. A f>rtisFi^ofi^ 
bregydh bf^th^fciitVes^^^ will enable me tdpditifrtft 

^ne)iifAy%e''ili^iii'^^^ have famished their tespediVe. 

'01 9ffi awoarf sbfia 
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-aS9 V ^ Sfl^l?3 oB^ ^^^ intensities of the highest order, the 
SnP9\^'^s^M^ ^^^ countries surrounding Hudson's bay 
^J,^^^8^Wb(^°^'; observations made at occasional intervals, 
iftfi°\i^^P^^. inlet in the north-west quarter, by Baffin's in 
^ Wrt^-jPrJJavisVstrait in the north-east; and, again a^New 
l^^fk in the south. In places situated under this curve a needle, 
/p^ely suspended, which required 300 seconds to perforia a 
given, number of vibrations (designated by n) in I-ondon, would 
perlbrxiLthe same number of vibrations (in integer numbers) in 
^Qd seconds. In the space included by this curve, within 
,^|iich,f except at New York, no observations have hitherto been 
made, it may be presumed that the intensity progressively in- 
jfreases until it attains its maximum at a cei^tral point, for the 
^j^^eryations made in receding from; the curve in tjiffer^nt 
directions, namely at Melville island, in Greenland^ and to the 
southward of New York, all manifest an opposite tenHency. 
^ The observations of M. ETansteen have made known the re- 
appearance, iiTL Siberia, of an equal intensity^.to that beneath 
the curve which hag been just described ^ forming^a curve pro- 
bably similar in figure, but of smaller dimensions^^^^round a 
point.-w maximum intensity situated in longitude 102\east of 
Gre^wich (which is, as nearly as can be judged, ISO^from 
tbf present position of the corresponding point in Hud^n's 
b^y) and in latitude apparently somewhat to the north of 60*^, 
but which will be more particularly determined in the present 
liammer. M» Hansteen has traced the southern. bal|d of this 
curve below the 60th parallel, from the Jenisei river on thte 

E33t, to the longitude of 115° E. (25° east of the Jenisei), and 
titiide of 61^ where it pursues a direction nearly north and 
uth. It may be remarked of the Siberian curve, that the 
s^^e which it incloses is considerably less than t^e corre- 
spqjiding curve in America; a circumstance consist^nlpwiw^the 
snpfipsition already noticed, that the maximum^4ni^iW,y ia 
Siben\ is inferior in attractive force to the maximupi^ Hud- 
son's ba^se consequently, curves of equal intensity^ajp^!^ coun- 
tered at a less distance from the point of maxigg^jwiin Siberia 
than in America* ^^ 

The second cur\'e on the American side connects thosci 
places where the needle, introduced for illustration, would per-. 
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form n i^iMi^M ta SV8 teeoiiAi. The fK>hkU which Infedeteiw 
mitied it ^xtt MelvtUe islaad^ in the nordi-west ; teverai Bttttiom 
on the' west side of Ghieenhttd from lak TG' to ht. 60° in &• 
nbrth^east; and finally, a greater intensity observed at Ne^ 
York and a lesser at the Havanna ; whence it is eonclndedthal 
tMs cnrve intersects the seabord of the United States at an itv- 
termediate point between those dties. A. corresponding inten* 
sity has been traced by Dr. Erman of Berlin (who Bccompa- 
nied.M. Hansteen to Siberia) from the mouth of the river Obyi 
in hit. 60^ and Iong« Iff £^ preserving nearly the diiaclion of 
a meridian to laL 60^ where it bends gradually to theest- 
ward, passes between Ibboldc and Narym, and has been ob* 
served at Kaihsh> by M« Hansteen^ on its way to its ptobabte 
southern limit on the Atlantic side, a few> degrees sooth of. lake 
B^kaL . 

'Die third cuhfe is that in which the needle would perfimn is 
vibratbaa in 2S7 seooads. It is laid down from obaiirvatioDs^ 
Istyflit the Havanna; ^ at the Pendulum idaoda on tise 
eastetaaide of Gieenland» in hititade 74^*5, where a somevdiat 
greater intensity was found ; and 3d, between Hammttiiet 
tmur the aorlh oiq;ie of Europe^ and Spitzbeigea. By M. Hani* 
sleeti^s obseivaiions it enters the continent of Europe betweea 
Arahaagel and Nova Zambia, and was crossed by hias on the 
rente, from Moscow t» ToboU^^ in dft"" and bT east loagitudoi 
and 57" and 56^ latitude. 

. The fourth curve is that in which the needle would malto H 
vibratbns ia 897 aeconds* Its tiadng from observation coas- 
mences^ on tim Ameiican side, near the island of Jamaiea^ 
wbere ^ time of vibration was 2B4 seconds. Crosst^ the 
Ailaotb, it passes through the nortbcrn parts of the British 
islands^ and enters Norway soiith of Beigen. St there becaiqe 
sid>jeet to M. Hansteen's.observationi whd Ims^aacertahied its 
Borthem limit (from whence it begina to bend IQ the southward) 
to bei on She sho»s of the gulf of Bothnia, midway between 
S ta ehheilm ami Tortnea. He has. since trae^ its prel<mgatiM 
t hiu ai gh Sti l^tenbui^ and Moscow. 

It is M. Hansteen's intention to commence the psesents«Bi-» 
nwr by desotedhig the JenMi b Tttfortrnkansb under liie p^ 
cifek, la w^der ioiearttaiitha traoiag of Hit eolta of gmdast 
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fhim tbeooe to the CaipMn aeiw the cwrw 878^ WJ^ iU4 i)97* 
in diw linrthMr pif))pi^tioiL lo the soutb^ntd whibtJDr. 
Emmi, vha quits, him Hi Irkutak, and is fomisb^d KqtfiL tbt 
D«e€pBacf iDfttroments^ wtU prooted by JakiiUk and Ocboltk to 
Kgc ntch atfca > ut which loote he expeott again to okm the aana 
CQfvair aftct th^ have passed their southeoi Asiatic limi^ and 
resumed for a second time a north-easteilj directioa* 

These are all tibe paneB of which M. Hanstoce has asces* 
taioed the leappearaace on the Asiatic side* those of lessttr 
inteadity passiag altogether to the south of his present Joomey. 
1 shall hewwver bri^y notice the MSMnderp im oirder t^ccMn-' 
pkie the sketch of the isodynamic curves in the norlbem 
hemisphere^ as far as the obs^ations will warrant* The nrat 
ennre, in which the needle would make n vibrations in 308 
soeonds, was observed by M. Hnmboldt in; 1€60»16(KK topass 
near the cities of Mexico and Cartfiagena ; by myself in 1883^ 
near Tenedfie ; and again by M. HuriiboUt at Madrid and in 
the sontfi of Fiance. The next^ in Which the needle would 
reqitiftf 381 Seconds for n vibration*^ wab obaerved bofli by M« 
BnaiboKlt and myself on the Sondi Ameriean skose af tlm 
Aihnftic near de 10th degree of north* lalitnde) -moA by uiy*^ 
sdf was ascertained io pass to the north of Port Pnya mthe 
CapeVevd islands. The next^ in which fbe needle woiridtnake 
n vibmtions in 3SS seconds, was frequently 6baerved by Hi 
HomboUt in tiie interior and on the western side of Ckrfumbai* 
After cmssiog the Adantic, it eaters thexontteent of Aftio^ 
s ume w ha t to the soudi of the Qambia riveri as is diewn hy 
my observatibDs at Bathnrst^ where the intensi^ was greateri 
and at Sierra Leone where it was less« The next, wherethe 
needle WonU le^bire S&l seconds for r vihrBCions^ waft ebsenred 
by M. Hhnnbokk at Tbmpenda in Fsm^ on. the ureiifem'side 6t 
Sooth America; at Mafaidiam on the eaetem side by myself; 
and en the African ^tdeofthe Attantie it enters the continent 
of Afiiea> soatt of Sierra Leone. Finally^ the durve Otf least 
intensity which appears in this quarter of tibe no)rtiiem fceasin 
splmre> is that in. which the needle would requite 3V0 ^toOnds 
foTffe vibfiMtions : in its prQgceis^mlfc#s««tbefabemiph«re, 
(wher^tt^maebserfed by niyaetf ellMwMbnAAaMiskm)* it 
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^CjTpssjes tb^ j^qiiatar near the western coast of J\^?a,.,^ 
^]ip^^,byjnjf obgervations at the island of St. Thoma^^^i, f^f^^{^ 
,« We may hope that the further tracing of the curves,; in, th« 
T\siatic quarter, which have not been subject to M. Hansteqr^'s 
observations in Siberia, will ere long be accomplished by^tlie 
scientific industry of British officers employed in India ; wh^i?e 
^a line through the British dominions, from Ceylon on the sputh^ 
^o the Himalaya mountains on the north, would probably juji^ 
tersect the curves designated respectively by 308, 321, 33^| 
and 351 seconds, nearly at right angles to their course. ,, / 1 
. ])lr. Dayid Ppuglas, well known to you as the enterprising 
traveller and successful naturalist, in the countries adjacen,t,tQ 
the Columbia river and its tributaries, returns in September to 
the north- west coast of America, on an undertaking which vyiU 
jpccupy him there many months. He will be well provided >v^tjbi 
instruments, and is practised in the modes of observation^ . JtJi^ 
hopes to d(^ermine the magnetic phenomena from Califoi:ni* in 
tlpe south, to ^he furthest extent towards the north to which cj^ 
cupastances may enable him to prosecute his researches; ^p4 
.from the ocean on the west, occasionally to the Roclty mowi^ 
t^ins on the east. He will probably ascertain the situation, o;i 
^he western side of North America of the curves 287" i^nd 
297", and will approach 278", when at his eastern limits. 
But it is frona travellers in the interior of the United States, 
and in the countries adjacent to the Slave lake and Coppermine 
^iver, that we must expect exact determinations of this in- 
teresting curve 278". Unquestionably, however, the spaqe 
included by the innermost curve is the field for observations of 
jt^.very highest inipoj^tance on the subject of the magaetism 
of the globe; and as it is traversed annually under the 4ir^<|» 
tion of the Hudson's bay Company, we may confidently hon^ 
from the ready disposition which that Company has shewn, i^ 
so many instances, to promote scientific xesearches, that much 
tin^e will not elapse before that really important journey wiy 
be performed by a person properly qualified, by previous 
practice, to observe wi;hjh?^pre<ffsjqn m9mm fi^^.m^S^Ur 
cular an occasioiH „| ^V8 h^yhnni ^viun ^dl dim abnoq« 
^^ In regard to the great space in the northern hemisphere oc- 
.^tp^ied b^4he Pacj^C^^eafi^^^^^^ 
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ffisTiiifdj^ed^SSerit points of observation of ^eA«|«8ft 
than marty t)aAs of the respective continents. A tdi^iflffiSSfe 
^Uthti^ already been made by Captiiii^liiitk^^ciififlfaltrfiing 
%fl8Wthb Russian ships of war at present efigagetf In a scieh- 
^cf<^oyage. In a letter which I have received from him, 
IHH^d from New Archangel (Norfolk Sound) in July, 1627, he 
ra^'been so obliging as to communicate to me the results of 
several observations on the Magnetic Dip and Intensity, which 
IK^ad found opportunities of making in his passage from 
Conception. I have not availed myself of these in the accom- 
|»bying sketch of the isodynamic curves, because I regard his 
V:bmtnunibation as private until he shar'W^^' rfetiifned and 
Irtftatfe his own observations public. At the dat'e of his letter fee 
Wirson the point of sailing for Behring's strait and Kamtchatka, 
WMth voyage, as well as in his subsequent operations, he will 
^OTibtless have obtained results of great interest, 
*" ff live now direct our attention to the southern hemisp^i4re 
iH? find nearly the whole field of enquiry untrodden. Of put- 
IBfied't^bserv^tions, there are only those made bv M. de Ros- 
*li'4tf thetoyage of D'Entrecasteaux, at Java, Amboyna^'and 
!l%ti^©femen's Land. Of observations rilade, but not yet pub- 
fSfied, there are, Ist, those of Captain de Freyeinet, at several 
stations visited by the expedition under his domrtiand : of these 
00 public account has yet, I beUeve, been given: 2d, those 
which teire at present in progress by Captain King, who is en- 
gaged in the survey of the southern parts of South America. 
The results obtained by him in the first year of his survey have 
■%een received in England: they commence at Rio Janeiro, and 
^r6;tt)totinued at intervals down the eastern coast as far as Port 
Famine: he will probably have since extended them to don- 
ct^ion on the western side, the limit of his survey in thatquar- 
n^pji ''The results transmitted will require some slight modifica- 
lidns- on his return to this country, to compensate for differences 
of • temperature, &c. : but none that can interfere with tlieir 
'g^o^ml effect in evidencing a progressively and rapfdly incfreas- 
itig^ intensity, from the neighbourhood of Rio, where it corre- 
sponds with the curve marked 370" in the accompanying 
sketoh; to the Straits of Magellan, where it is intermecfiate 
between the intensities desigttated by 278* ahd'^2<J*7'V*'The 
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obaevmtidEw of BL de Aodwl indieite in Ukq iaanm^ >liittt» nfc 
tbefmiod'of his v ofdg i ^ towasds the okBe.of thaiasl iMSntiirf, 
the seTeral mteflsitiea^ ftoul ditt represented by 370^, tolilhiit 
represented by 278'^^ were all compriaed between Jawaimlii^ 
DQrlb-iPes^, aod Van Dietioeii'a Land in the aciuth^eaetr Hence^ 
as fiMT aa the evideoce hitheito extends, it vooM afipeai' that 
there are two points of maTriffnum intensity. in the aonftfaem as 
well as in the northern hemisphere : but the geographieal fnai* 
tion.of those pointsi and their respective iatenaitisa; relativ^ 
to each other, and to the points of maximuni m the wnrtkem 
hemisiphere, reoaain to be determiaed, and must be adianvr^ 
ledged to be siibgecta of highly curious and impartaBi esipiuyi 
In the arrangement of magnetism^ as exhibited to ua on tke 
great scale of; our globei-^iffering, aa it is now known to da» 
so widely from the nnalogiea with which it had been associakdv 
and indeed, I believe^ from- all analogy whatsoever with wbich • 
we are-acqaaintedy— iwe cannol too soon inform. omadfYesaccu^* 
rately of the facts. . r^ 

tn selecting the parts of the southern hdmisphecein Miiefe 
enquiries of this nature may be most advanlay ou s^ y psnaedj 
regard mu^ be paid^ in the finst instance,.to the diskibtttfass^of 
land, on account of the convenieace which its cDaBtaaad islands 
afford in deternaning and copnec^mg the isod^naniic.cBmvea^ 
The eastern and wester^ coasts of New Hdlaml, and tb^asl^ 
joining island of New Zealaiid,*-4he western coast of SqoSl 
America fiom Lima to C^pe Honi» and a continnatieii tothn 
lands to the southward of Ci^. Horn ap^nroadnng the Jkn^ 
arctic 'Giicle,-^the ialanda which might be sncoesatveljp'railad' 
in a course from the Cape of Good Hope to DeMiationlsbRK^ 
and from thence U^ tl^ •Mauffituas.^^pieaotit in this ximlkm 
directions of principal interest. Cai-efiil observations syateqiau 
tically made in them, combined with the observatkma'alrendjH 
made, would advance our knowledge of the magnetic pheno- 
mena of the southern hemisphere to the same stage tbatk hae 
attained in regard to those of the northern : vixj it wonU 
establish the number of the governing points of intensity in the 
hemisphere ; determine their respective geographical positiaos> 
and, in great measure at least, their relative intensities? ascertm 
the general arrangement of the curves ; and, finallyr poiat Mt 
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tl«M]dt4iiM4ifp«ilisriBlB^ 

tofifl^AiriMreputicidsreaqiiirjr. iliii^«i94dido«aBi|fa| 
•cntBfJBah all thfa^ widumfe exftendiiig Uie domtba of tim 
TojragotoaniiBdMkiii^^oviiiteifntt^ importmiit 

ot^j^eoteiofioieQliibreMairh aiidweBwyaBfartdllfaflrin^tliat 
were dus servks the viogle piirpoge» ud sob objeet ascMiw 
pliibdl, b]p m aewrtifio ezpedkum^it vooldof iltelfcoafiirna 
ordiiMurjr diiliBGtioo. 

Id iriial fan billMito Jbeen nid, obMtmlioat aaie ob kaA 
hafealoBehaentaluBiiMaacooiuit: the niotmiofa^hip, nd 
the ^Hifitsty of rod aeceuerily employed ie her eqinpoieat, 
iiDf^diDg the tmncatioe'Of such feaeerchet «t;ieai addpve^ 
teftfng embaTfanments whid^ to laf 4iie leeil of tfaeeo^ ere 
verjr difficult to samoBtt^ ead bat tea lihelf to impeir the 
eoniwyof Ihe reniHs.. Stilly idMO ireceeiklferhowlex^sa 
pottioiiof the loodieni hemiephem is coveted bye the ocean* il 
dotn4ippBer deweble t6 mehe theendeeioiir toeteni the best 
rendts, that chcumsteocce will permit^ orer sncb exhminift per« 
tiotn of thegldbe; and particnlaily as in the opmionofthoee^ 
%rtb fiomeqieriepoe aire meet competent lojadg^ it it poBsiUe^ 
bjr^natmlRVtoohtaiiiiesidtBWordiyoCoeafidetice; M/Hem^ 
bohk hae l e toid e d feveral obeecfilioiie which hcsHule^hiaiarif 
ataee^ in the iKythcm Aihattic, hedi of the Dift eM of the 
IniBB^, the farttce of whkh aeeeri weUL mkk Ihe omet of 
iiABmitf ^traced in the aceOBtpeayiag eketefa. IL Hmnsteen 
belinea»..th*t bf gim^ft dippti^i»edle &e sort of sinpenaMiit 
neoihi Cmptmtk Ccnhfi tfaiid yoy agei by chaothig thoeetiiiwi 
fotehiiwition when a cahn aea and uodende wisd liUow the 
th]p;loheepLit.eteady come^^qr confiaieg the we of the i»* 
■ t nei e Bt afamya io tiie iapiie.phice4rt the riiyfe A3ck» en d by 
coi^Miaig the eeaphi oo board and on ihote on att occanow> 
whes id hartMWv^-r^ibteiTationi on. board lUp nagbi* becMM 
voiyivhudMe. Iwitttefltii^to0rtd«nextiwl4vlhie(inb)eet 
froAOaptainifttWo tottnr, whoee remftihearelhetiKMes^ 
comigiDg at^whenha ^tted Borape» h« waB.bgr no taeefif 
gengnme^eocoeni ia:lheuM ofiteiicale negnetfa imd^Mient* 
ateeni >^ Je doia ponftatttiafao qoe^u9e lonftr^dei^ tw Urn 
obeyiMnaMiie fajtee t bocdU ^a«dft4tf,«twtti»iwi^oil^do«l» 
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i^MgM Ai^cMa giiiPi0Qi Ai^fliMhdfbm^^ «Mt 

atteindre k une precision suffisante. Danat^tWgftw ^t i Aflt W l P 

Vi^^b9m^niAmvm l4dk^rcepiit(4Meitti JQuiftjNipckpi^^ 
dt«^;ppfMj Mi«»)i«t j>i«iQ0fi$6qoeQt oil UoQMbMidll) i^Miifll 

«liitoiims4 jbilrdrite,4il{^it de^oellft ^ ^rm'4»ie4^iiTp«ffe)00|e^ 

YteadMljqaq kb dbscn»idkitt0jfailds k.bmttiivAkmti qjub fM 
0bt^ftfiM.) /AfabnHteBtaeifteAJMi^iiacltnlttelc^liattatMft 
pMwbtoteifiliom tej^i3Qpi»jeiidmiti) car Mod^ntitSma^tok^A^ 
ftrwJtoM idtmartcglMMMihif^ jaip'Ooia^ paingimiyiffcidtiHiifiirff 

dighk ti<i^^fppidM|l»ftlt«ntknaiiD;lfcAt reaped 
tMUomtekigrfqgdtodifay in^ fiDndqperimtttt «■& 

bdetii(9V|dbq^ liThiaftPopertyjoCtbeiigedlttttPj^ nliiiiyiiiAi 
kemr ■bte^VpjCtfitiitdi ly]rip»iaG»8 tittdxhufaig a^viwliMiiifai 

lMld))lMe'faeie«jbii«qDpQs6NaiQi^ ndioi^nsiialiUse^ifstedirM 

but very regular dimioution from year to year, well admitting Jif 
M<ttt|#htiillttni Ucfy^rfcei^t^^ 
iii0M}^ifft^mikq^Hm^ ptifaffP^iriyMQto 
tm#«^5i^/fK^lNif4t>^l$»iA^ tlie(«MM 

proper that the needles should be then senttefdtrAoJlPBMftlto 
that observations may ^ ttQ paitfAtwitlidfeeifa here, to ensure 
the connezioi|^rAf ^MKlftiiMfiQ^ by their means^ with tboae 
iOfjiMifil|»r(MV»«ientors which r^;ard London, Paris, and 
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Wljiiii»»fe attttwflott; aak indicatedtlqptlM'jcdtits'^of tki^ii^^ 
tfHd^i^PtaltMV '^iik obtttrvmtkms^^M^ 

SBf^u||i)tibj/|}iei>ipy tdiich b iradog tlie>^jf^)aBrtilwi(li^ 

80^/ji»jft^< 4^'Mw fiitosteen tCMatUdii^oi <ttiiidmiiD»<6&i69ff^ 
abcMitJdie.4&iv| ikgiee of langitdle^«tti«bf)^rasimtclv^}MMii 
t in Au p k ' ipcrtBBeg, vntU tli6 iDtevsedlioEi^dS M pirfaUdlivftlL 
tbe^midtidiaiiiof the Sibert&n ioMxhanDl^of iinteaifty (.U)ai^ Si), 
iriieaJb«iBbilnt b 70*^1 : fpom'thtt'a^isnjidb kiagtti«4tdmi«Hi, 

in the meridiaa of Kamtchatka (163^ east)* H(B0te6y4iB tegaidi^ 
ltiadi|[^aDt]ie|mi«iklbe55?|«;/tbete ute tlwfwdnl^ofxoaKi- 
toorigflndttwofifcrntrtittdm j tboieof ttitxiiaUMiiuli^ib l}ie«aaiia 
jeii|;n|^tod «i|ttiduutoi dv fieiirl]rMi at ^i[Mtt&)#i»ttl«iiim 
iatBDUt]^;ailikl^0ie^ iiiiiiittiamiocta9^i«i^pcii4»VAl]^i»tti)^ 
dhna iJB0?rott«^khcf'8kl?i of tlMtHoda^lftibiQIini^ and 

fiftyAwprithtan didy of Ae Sibeii»>i^TAa«idMm^ JlqaltewutttleiQ; 
dkBfnfaElikifa, isdie 5&th pa«altd^^>i]| mf'ffie khigMM|tot>fitte 
niAlilmmtot/BifttT'^etertij iB^>eartf i^ ilwMabitt^4bH;k^ tteoHi 
9G^l]£iMgMdd, ittideiMtiertjE^eaMsiagj^fatidief^^ 
aeritbatiii^gukliiilencbeooiiiBi {igim^?aqof«bbiit'thfctt«rfdiai 

8niii£dw«iDc^%pe1 tbrlttbif <Mt^rjii^/bdI inat^MfiWiHa 
pMnqotM^fthfoUg^ ftiid^bOotbpUbnt^^i^, i^Mdi 

wwdJntto didi«8»iiMan0iid»ttltikld^t0ft2^t6^ 

lrft|ncdkoAvbMf^ii'>^' *?'^-l'* '->'-' I'l^^v^^nrt ^^Al'^^a ^aJ i'jnJ it>(jo'!(| 
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P^S^ (Since I wrote the .above I have subitUotedia ntedfep 
niade soioe years ago. by Mr. Dollond for myself, for one of tbe 
two which origiDally belonged to M. Hansteen, and which it 
was my first intention to have sent to you, You will pecceive, 
by the niemoranda accompanying the needles, that No. xx, 
the one I have substituted^ has remained perfectly steady in Ub 
magnetism for a twelvemonth past, and will probably therefore 
oontiniie so. No. xi, which I received from M. Hansteeo 
three yean ago, has increased its time of making 300 vibra- 
tions from 15' 46"'.! to IS" 52''.7, sfnce June, 1827, when 
the last published observations were made with it. Phil. Trans. 
1828, Art. 1, page 14. Consequently, its magnetism has 
duniuished, in two years, between one and two parts in one 
hundred. It will be prudent, however, to treat both needles as 
fiable to further changes. 



Experiments on ihe Force of the EarM$ Magnetism. Sy Capl. 
Edward Sabine, R. A.,- Secretary of the Royal Society, 

[Commuaicated hj tha Aathor.] 

The preceding letter to Mr. Renwick, respecting M.Haosteen^-s 
recent observations on the isodynamic magnetic curves in 
Russia and Siberia, contains also a general notice of all exist- 
ing observations on the same subject. Those of my own 
making, referred to in that letter, were published in 1825, in 
the volume containing the account of my Pendulum and other 
Experiments made in 1822 and 1823. That account con- 
tained the Dip of the Needle at nineteen stations^ principally 
in the Northern Hemisphere, and the times of vibration of 
magnetic needles suspeaded horizontally, at the same stations. 
The times of vibration were not corrected for the ieflfect of dif- 
ferences of temperature, arising from the widely different lati- 
tudes at which the observations wer^ made, nor were they 
reduced to what the time would have been in infinitely small 
arcs. It also appeared, on comparing the times of vibration 
in London, before I left England and after my return, that the 
needles had not all preserved their magnetism unimpaired 
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^ifttfrii^^bi^lUtervai^' lyut tiittt some li^d -uridefgohe^slf^t ^ftAgM 
Mftrat inspect. A mean betweeti the first and lajrf tinies i)f 
vibi^fibn was in such cases taken tis the rate in Ldndoit, coN 
ft»];)S6lMiEnglo'tiiat oFthe several foreign stations ; (th^ purpose 
being to compare the force at each of the stations to the force 
in London). A more strict comparison would obviously have 
i^nired an interpolation of the times of vibration corresponding 
'to each station in particular; by computing the proportional 
part of the whole gain or loss due to the date at the several 
stations. And more especially it would have required that 
redactions should have been applied for the arcs and for the 
ditetences of temperature. 

** Smce the first publication of those results, the subject of the 
magnetic intensity has increased in public interest, greatly 
owing to the writings and observations of M. Hansteen ; and 
an importance has^ consequently^ attached to my observations 
gfoatcf -^NH) x^reBtofed to anticipate at the tmie. 

Shortly after their publication, M. de Humboldt, whose 
writVigH first excited my interest in th^ Mibject^ kindly wrote 
me bis opiaion, that the minute coirectiong allnded to would 
not be, as I was disposed to consider, a refinement beyond 
the occasion : and M. Hansteen has sinoe expressed the same 
opinion, in a review of the magnetic portion of my volume of 
experiments printed in Poggendorff's Annalen der Physik. I 
have, Aerefore, for some time past, viewed the correction of 
fbe results as a duty to be performed whenever leisure and 
eonrenience should enable me to execute it; and I had 
commenced the preHininary experiments for determining the 
amount of the correction for temperature for each needle, in 
tihe summer of last year. A short residence during the present 
summer, in the neighbourhood of the garden of the Horticul- 
tural Society at Chiswick, a spot exceedinj^ty wefl calculated 
for such observations, has enabled me to complete them ; and 
I cannot take a better opportunity of ihaking (he corrected 
results pubNc, than at the moment when M. Hansteen's journey 
to Siberia i^ afddlng so greatly to our knowledge of tlie facts in 
yegard to tihe Magnetic Intensity, and^ consequenflyj is drawing 
Ab pubMc attention to the subject. 

t cMSne injr^ to' the tesults obtitin^ with' the needles 
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In order to examine the effect of diflktieiteieii AFCbm^fibira 
<^n the time of vibrationi I placed a bell-glass receiver within-^ 




aide the box in which the needles vibrate^ and fastened the silk, 
by which they were suspended, to the top of thereceiver, which 
was perforated for that purpose. A thermometer was placed 
withioside the receiver, as near the needle as the sfmce^ required 
Ibr ili vibration would permit. The bor was Ifien ddsea'by 
the usual thick plate of glass at the top. ' Iir (be KppkttiMiiiHi^ 
arranged, a needle was fir^t vibrated at the natural tempei^^ture 
of summer, ^boutd^''. The glass plate was then remove(Jt|l|ie 
space wKich is sha<dipd in the wood-cut was filled with iqa^ wd 
the plate replaced. When it appeared by the thennonieies Ahat a 
S(|6li:ieQt tiio^ Ead beea allowed for the temperature withinside 
the receiver to become steady, the needle was again vibrated. 
On the following day, the experiment was re|i«ated aH tke imiike 
hdiiif andrln the inverse order, 4he needle being 6fsk Viisiraltod tn 
the.coldei; and then in the Warmer temperature. By this meatus, 
thed^ffftft^nreinthft timeLo£vibration.Was.obtained9Correspondin£ 
to tlM^^ufiil sumMMir beat of this coniftry, a^d tb^Mfbte'tkMrfKF 
betowiit' To^tfscsiliift^liiecorrectiott for bighler 'tenMj^dratWsr,^ 
tiie^ba^biiMM^ iti^ flaced withtnside a Im^^^rAik-fbtilutii^ 
Bmnrted by w i^tadm^ ^oai. The hble In tive bdttdtfl df til^ 
pett^ faMngaS; so^tfaat the flame ofa ^Mt iMip^nleiiB^Ai^ 
a^>eitoi»v'hMi^tb«ai^^ in the ttptfc^ bHwe^^^e^' 

biot a»A,itfM(fcl«!iiBa!dt!(hifiletytti^t'conteined ^thkk^Ai^bbif 
ited& M Biitii^x>f 'dla<«i0eileB w^re Ihmi sttoeessW 
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ni-jn.^* •'.-• Aqgust^ 1828. :, .., ,,-!{.y.r n '• --r- -'- 

Tie drdinarjf tomp., ld'.28".8 Xh, 64?.5 ,. . ' ^ 

_- -Ae cooW temp,; ' : . .\ . ; iV'23*^7 ;'Th'.'40^ 
'W lf«E>tablB« femp. . . . :'''■'' Wk'^li ' th. 47^ 
SiIttih^iMlDWfteiap., 19^ •2y^o Th. e4^j<y i ^ i""i- ;->t - • "r 
•»' " * 19^ 28^4 Th, Si^M i9^ QJ'iW'th.J^^J i 

19' 36"4r . Tkll«?V,|{ 



July, 182!). 
In the ordinary femp., 19' 26'M : ]El\. Q7 
In the heated temp. . . ^" 
In tile ordinary temp., 19^ 2i'/' s 

I 19' "( 



Wheace we havcj by the (ir.^ 
of 5/15 in the time of vi 
20**. 75 in the temperature ; 
^IJt, an increase of 8".82 ii 
^ia the temperature 
l*ease in the time 
(i 0".2 -f- 19 

h^f^ture / 



A 





7^ 19' 3.V(.0? Th. U6^ ,,h 

''experiment, an incr«ase^ 
jsed by an increase ofj 
-^ second; jHQjd e of expels 
' ^ causedj^^*! increase 
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IS Capiahl SirioiiWs fiflrfiim^^ 

titte'F hi ifbich. the same n«nid>er of vibcBtumi wwtd' hmvt 
bean performed at any other teaperature, ^, adopted a^«i, tim^ 
of comparison, t'=T [1 ± .00017 {i--tf)']i the sign + being 
applicable when the observed temperature is lower thah that 
adopted as a mean, and -^ when it is higher. 

By the same means, needle 4 was found to lenen the tiima 
of performing 170 vibrations 7".6 by a reduction of tempera* 
ture of 21% from 62f to 4r ; and to increase it 16^8 by ait 
augmentation of temperature of 64^.5, from 6T to 121*.d. The 
sum of the two experiments 24''.4 ^ 85^5 = 0''.285, the 
increase for one degree of Fahrenheit ; and 0".286 *f- 15' 20*^ 
the time of 170 vibrations = -0003 the multiplier. For this 
needle, therefere, 

T^T [1 ± -0003 («-0]. 

Needle 5 was found to lessen its time of performing 240 
vibrations 20''.25 by a reduction of 22", from 64^25 to 42^.25; 
and to increase the time 25".4 by an augmentation of 39*, from 
68" to 107*. The sum of the two experiments 45"^ -r 69*.2& 
csO^'.75, the increase for one degree of Fahrenheit ; audO^«7& 
-7- 31' 07^ the time of performing the 240 vibrations «s 0004^ 
the multiplier. For this needle, therefore, 

T^ = T [1 zb OOOA («-0]- 

Needle 6 was found to lessen its time of performing 100 
vibrations 2'^78i by a reduction of 24^5, from GT.S to 43*5 
and to increase it 4".51 by an augmentation of 48^, from 65^ 
to lia*. The sum of the two experiments is 7".29 ^ 72®.5 
asO^.l, the increase for one degree of Fahrenheit; and O'M 
^ W d6f\ the time of performing 100 vibrations sa -00016 
the multiplier. For this needle, therefore, 

T'ciT[l ±. 00016(^^0]- 

- When observations with horizontal needles are widely ex* 
tended, so as to include a considerable range of intensity, and 
consequently much difference in the time of performing a given 
number of vibrations, it is not sufficient for the just relation eC 
the results, that the vibrations should be made on all occa^ 
^p§ in sj^^nij^r, arcs : it is also necesss^ry, in sDchca^e, that th^ 
tine of vibvatiou at each station should be increased to what 
it wwld have been bad the vibrations been made in infinitely 



Digitized by 



Googk 



miJf 4ib*w ' I:ImiietaJ(e» for this cooectioo tbe^ntoalfoMnabt 

T-T^[l+ a;»tr;!^^°^7'^^^"'°^ V >'T being the ph- 
9$^ived . time of vibration, A and a the commenoiog aidd 
concluding arcs, and V the time of vibration corrected for tlie 
wcu By ooaparing the corrections given by this fbnmda with 
the vibftttions in difierent arcs, I have aacertaiaed that it repre- 
sents^ with sttfl^ent. approximation, all the diffisrences which 
are: observed to take place. It was my usual custom to com* 
meoce the registry of the vibration when the arc was at 3(f , and 
to condnoe it till the arc had diminished to 10^. In such case 
AcSO" and asrlO*, and the formula becomes TT = T + T . 
*0065. In some of the repetitions which I have made with the 
needles in London, I have begun and concluded with smaller 
anca ; which exceptions to the usual custom will be expressly 
noticed in the cases which occur in the following pages. 

I proceed next to consider what should be regarded as tlMt 
time' of vibration of each needle, corresponding to the periods 
at which observations were made with it in difierent parts of the 
fqnM< The times* of vibration in London, in 1621, 1833, and 
1824, uncorrected for temperature and the arcs, are given ia 
the account of the experiments with horizontal tieedles (Pen- 
daldm and other Experiments, page 48L)« The origindi re- 
cord of the observations in 1621 and 1623, b stflt existing, and 
enables me to supply the necessary correctionsi, by furnishing a 
knmdedge of the temperature and of the arcs* After the com- 
pletion of the experiments in 1824, the needles were laid by m 
foiny eadi pair contained in a separate box with opposite poles 
united, and the boxes tied up together. In this state die 
needles remained for four years, until 1828, when they were 
taken out to have the corrections for temperature determined. 
By coDclctkigan one view the several observations properiy cor- 
mled made with each needle in London, we may readily 
ewmiae and assign the rate of vibration corresponding to the 
f^xiodtk at- which the needles were used at foreign stations, 
CoiMnencing with Na 3, we have in 

Win'. Ostober. IntheRegent^sPark. Th.5S®. Arcs 20^ f 6 5«. Ra« 
16*^.9 ; + 0^.14 reduction to Th. eo^^-f 0**41 to faiAnltely small 
arQ»«W6'U. 

C 2 
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10^ Rate l64".0+0*.5 to Th. 60®+l''A)Sfbr'A<cs<fe1«d?'.6. 
ifeite.^- March. ^Irr the llisgenfsPMtf. Th. 44^ Arc* «4^ to;a% lUti 

163".52 + 0".56 + 0".71 = 164".8. ■ - 

1829.' Au^; Hot€cultm^ Garden, Chiswiok. Th, 64°.6i. Atos^^O? 

to5^ Rate 166".9-0".12 + 0''.71=167*.5. 
1829: 'Julyr HorticaHural Garden, Chiswick. Th. 67*. A»5r3lft?U) 

6^ RATEl6e".6-0".22+0^.71 = 167M. ' ' 

1821. October. Regent's Park ^^**-*li«fin 

1823. April. Chiswick Ufi^.G)''^-" 

1828. March. Regent's Park ..... 164".8. 

1828. August. Chiswick 167".5tl66.5 

1829. July. Chiswick ....... . 167MJ 

Mean . ^66^^3 , 

In the GftBe of. dib needle, we may consider the difftretife^ 
from the mean rate as accidental deviations^ occasioned. pot^ 
sibly, in part, by the observations having been made at different 
periods of the year^ or at different hours of the day, ^rat dif- 
ferent spots^ and in part, also, by the errors of observation, 
rather than as systematic alterations in the magnetism of the 
i^edle; and ^e Qiay therefore regard 166'^ as the ratQ.in ^4^ 
don, corresponding to observations made elsewhere m the years 
18a2andl82C. < .^ h. 

I have not attempted to introduced correction for the period 
of the year at which tJie observations were made at the drflferetit 
^tat,iops^ l)e^use I do not feel assured that we have suffici^t 
evidence of the amount of the change which the magnetic force 
undergCBes, in England, at different seasons of theyear^ inde- 
pendently of the effect on the needle itself of variations of 
temperature: and we have no satisfactory evidence whatsoever 
in regai;d.]to..the monthly oscillations of the forc^, at. any of the 
foreign .stalions. With respect to the hour of ,the d^jy, all the 
ot^^^jiiQ?^ ^ every stf^tipn, were mi^de betwe^n^he boi^fs of 
i^Doq ,p^. 6yeP,M-^, excepting at Jan|i,aica and Maranjiap^, 
)iit.herQi^ ,(r9ai..ficcidentaj circumstances, they were necessarily 
jj^{^^ l^cjtv^f en . 6^X|(aj?fl nine A. M. No .order of. s^icf^e^ion 
4jy^ pr^fSf ved in rnaking tl^e Qt)sef yatipns, the nee.dl^ thc^ fij^t 
^^re^^nfejll itsd^^ first used: but jftujr, irregularities 

-.^rjgnff'from^t^^^^^^ r^^ujtj* '^ ';, / ,^' 

. , With needle N'o, 4y*we have in . ' . - ^ , 
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Mfli. OfttebernB«g|fnt> Pw*^ . JJu ^^ Aijw ?OPrto f»®,^ I^t« 

ida3i Aprili CaMWwrk- Tb. -^t A«» 30» to Itf*. Rate 5a2"4 + J2".? 
+ 3".5 = 538".8. 

l^a^.Mmb. Begaits Park. Th. 40°, Ai3W $0° to *^ Ratb, #34''a 4- 

3^.2 +2".3 = 439».6. 
<lBSi^September» Cbiswidc. Observed by Mr. Dayid.Doiif las. Th.^^^, 

Arcs B(f to 6®. Ratb 540«.0 — 0".7 + 2»J * 641^6. 
1821, October, Regent's Park . . 541".7 

1823. April, Chiswick .... 638".8 
1828, March, Rent's Park . . 539".6 

1848, September, Chiswick . . . 541^6 

Mean 54p^4 . 

In the case of this needle also, we may regard the mean 
^^iff^A as the rate of vibralion con^espoodkig lo all pertada of 
4iK0.yem 1622 and 1823. 

*. Wkb needle No^ 5 we faave^ ni ^ / . . , , 

ISftliAqpu^RegenfaPidc, Th. A6^^Ar0ft20^t»5°. RKtmttA'/.l^ 

a ,.,0.+a'U6 = 727".7. , . 

^fl^Oi^idb&c, Regent's Paric Th. 55^ Arcs 20® to 5^. Ratk 729".53 

-|-'^'^^5 ^ l'',83 = 732''.8. 
-i^, koA', iDliiftwick. Th. 4*2^, Arcs B(fl to 5^ Rat8 U^.7 + ^'M 

1828, March, Regent's Park, Th. 48^ Arcs 30® to 5^- RiAffl 765^*0 
J .+ 3''»e7. *f 3".32 » 772^.0. 
,13?a^ September, Chiswick. Observed by Mr. David Doviglas. Th. 66®, 

Arcs 30® to 5°. Ratk 769".4 — 1".84 + 3"44 = 770^9. 
^1829. July, Chiswick. Th. 68®, Arcs 30® to 5®. RAtb 75^2''.0 — 2''.47 + 
* 3».35 =» 772'^.9, 

182U August, Regent*^ Park • « ^ nf^Jt 

^ .. 182), October, R^t's Pa* • ; - 732^'^ . . 
^ „ 1323, AprB, Chiswick , . ,^ . 752"^. 

1828, Man^, Regent's Park . . .772^6 
'''' iB2l3,' September; Chiswick . .'■/': " ^yo'l^^" ' 

^-''' ' -iM'Juty; ChisWick '•■ . " ■ '"y r"'^iK>^"-' 

*'' ittence ^' perceive t^at this needle gradually fost i' ^ortioh 
gyitsma^^^^^ the years 1821, ■te22Ui]d^lfe3; 'ind dSd 

dil^'\:jjjZ^'l^'Ji:^LJ. *:♦ x!-.'! v^iL' '>.'l'^'<Qi^'U«4*-i0b<6 



_bf 

"^viiifatioh (19^.5 in the eighteen ttuindis 6o^yT^s^,'\ihWeiki 
October i82lVahd Apnl 1823)' Wo '*a m^^^ 
X"^ in each of the first three m'onlhs of that peno3^"afia of I" 
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2!^ Cafjtaih Silifn^'s Ei^eHtkeiits oh'Me 

hi kch <jP tlie other fifteen montliS, and criritinne art in<irea^ 
of 0^5 in each of the remaining months of 1823, wA shall 
make the best arrangement, perhaps, that circtimstan^ea will 
perttiiVfor the I'ate of this needle ih London corresponding to 
the observations made with it elsewhere. 

With needle No. 6 we have, in ' 

1821, August, Regent's Park. TTl 60°, Arcs 20^ to 3°. Rate 62K12 

4- .0 + 0".98 = 622M, 
1821, October, Regent's Park. Th. ftft*». Arcs 8«° to 1(P. Rate BlW'^ 

+ O'^^a + 4".03 x= 624''.0. 
ia23» Apnl, Chiswick. Th. 42**, Arcs 30° to 5°. Rate 634''.3 + 1",82 

+ 2".76 «= 638".8. 
1628| September, Chiswick. Observed by Mr. David Douglas. Th. 67°, 

Arcs 30° to 5°. Rate 636".9— 0".76 + 2".76 = 638".9. 

1829, July, Chiswick. Th. 65° 5, Arcs 30° to 5°. Rate 637",0 — 0^.46 

+ 2''.7e ^ 639''.2. 

1821, August, Regents Park . « 4 622M 

I82li October, Regent*! Paris . » « 624''i0 

1823, April, Chiswick .... 638''.8 

1828, September, Chiswick . . » 638".9 

1829, July, Chiswick . . . 689"J3 '■ 

Henc6 we perceive that this needle also lost a portion of its 
magnetism between 1821 and 1823; but that it has been sta* 
tionary from April 1823, to the present time^ If| then, we 
diitribute the total increase in the time of vibration between 
October 1821 and April 1623, 14^^8 in eighteen months, in 
the following ihanner, viz.' — An increase of 1".6 in each of the 
first five months ; of 1'' in each of the next five months ; and 
of (y^5 in each of the remaining eight months; we may consider 
the time of vibration in London dnring those months as satis* 
factorily tepi-esented by the interpolated rates. 

On a review of the degree of permaneiicy with which the 
needles h*.vfe preserved their mflgnetistn, we perceive that three 
of them have undergone no alteration ih that respect in the 
SIX years intervening between 1828 and 1829, daribg which 
time th^y huve been kept hi pairs, and the small bo^es, each 
containing a pair, tied up together. This mode of keeping 
needled has the Advantage of renderirfg them less liable to be 
injured by the accidental Approach of Iron 6t of «t magnet, 
than if they were kept separately. Their being kept ih pairs, 
also^ probably coat;ributes to preserve their magnetism unim* 
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iVtJe of ih^ EartVs MagneHm^ , S$ 

pak^jdy independently orguarding them agaiiut such accideiQts^ 
Two. of the needles have the same time of vit^ratiQli po\f as 
yAu^ti they were first employed in 1821 ; they are both simple 
bars ; ooe square at the ends, and the other pointed. A third 
increased its time of vibration about ^th part in the first two 
years^ and has remained steady since; it b cylindrical in 
shape, the ends not pointed. The fourth needle altered more, 
and was a longer time before it became steady than the others ; 
h k a bar^ with aqmare ends, but it difi^s from the other 
needles in being made (for experiment) of iron, with extremi- 
ties of hardened steel. - Two such were ttmde at the same 
time, and both ^ave undergone greater changes, and have 
been longer in becoming stationary than needles of uniform 
hardness. 

To exemplify the manner in which the results with the 
several needles are brought in comparison with each other, 
and in relation to a fixed term of comparison in London, I 
take the first station at which the needles were all employed 
after I quitted England in 1821, namely at Sierra Leone, 
March 20, 1822, Th. 80^, Arcs 3CP to 10^ 

Needles. IUtk 119".76"- 041 to Th. 60° + 0.78 for arc = 
120'M3. 

Needle 4. Rate 389".3 — 2.34 + 2.53 = 889'^5. 

Needle 5. Rate 535*'.6 — 4.28 + SA7 = fl34^'.8. 

Ne^e 6. RAt< 4d8".7 — 1.4S + 19B e «ft8^.2^ 
The corresponding rates in London are, heedle 3, 166" ; 
4, 540^.4; 5, 739".5; 6, 631". 6. If then we take as a 
general mean term of comparison in London, to which the 
reduks at all stations should be referred, a needle which, 
freely suspended in (he direction of the dip, would znake 
its rime of vibwtion 300", the same needle would have 
ks time of horizontal vibration in London, (the dip in 1822- 

1823 being ''O^Ov^^^^ = 512".97. the time of hori- 

Mtktal vibration of this needle at Sierra Leone wouM Uien be^ 
aoc^ing to the several needles, as follows i-r* • , 

Needle 3* He.9» : 120.13« :: 612.97> la^i wb^noe^ :^ 37W 
Needle 4# 54fl.4» : 389^« :; 612^2» : a^ ; w^f^jp^ceo^ = 3697 
Needle 5v739.5« : 534.8« :: 612.92« : x^; whence x = ?71.0 
Needle 6. 631.5« : 458.2* : : 512.92* : x* ; whence a^ *= 372.2 

' ifean ''. 37Ua 
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given in page 481: of '* Pendulum and other experiMents," the 
arcs always b^ivieen 30® to 10®, and the temperatufes as seve- 
rally noticed, the fbllowing results are obtained i 

Madeira, Jani^vy r2, 1822. In a gardea near Funcbal, Th. 63^ : 

Needles . . . . 440".8, _ ^ _^^ 

Nee^4 . . , 44l''.0 , " ^ 



^ 3.-f.* 



Mean , 440",? , 

Teneiiffe, January 17, 1822. On the sea-beaoh, near tiia foot of the 
hills east of Santifc Grjw, Th. 67® : 

Needlie4 . . . 434".8 

Needle 5 \ ... 435",6 , . ^^ 

• ^ Needled ' . . . 436".6 / /.r 



Mean . 435".7 

Port Praya, (^af^^Ye^ Islands, January 26, 18SS. In a grove of 
cocoa-trees, near the ■watering-place, Th, 73** : 

Needk4 . . . SST'^.S 

Ne^pdles; . , . 384".7 

Mean . 38e%e - , L 

Bathurst, Riv^ Gambia, ?ebruaiy4, 1822, InaMd liorth of the 
town, Th. 76®; . ., 

Needle 4 , . . . 37f^.S ' 

Needles . • • ^7^'.* 

Mean ♦ 379".3 

Sierra Leone, Maveh M, 1692« At the foot of Tower HiH, Th. ^P: - 
Newlkd . . . 371",e 

Needle 4 • . . . 369".7 

Needles . . , 371".0 

Needle 6 . . . 372".2 

Mean . 371".0 

Island of St. Thomas, Man-of-War Bay, May 20, 1823^ Th. 84®: 
Needles^ ... . 363".3 ' 

Needle 4 . , . 364".7 " 

Needles . . , 367".^ ., . 

^'"-' ^Needlee - ' . . ". seS'M '"; '* , 

Mean . 365".2 . 

Island of AscepsioD* July 7, 18^2. In the Barrack S^towr^, Th. 84®: 

Ne«dl*4» . . . . . ^7rt.a ^ 

Ne8dlift'fi^ ... , . . 37e'U' 

e. . ^ Mean .; 369^1 
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-t»'-ie>jj N?acJ^.4 ..'••;;. .. «.l .1 iJ. .»«/*^s' ^ i//.:ii p'-m; 

Needle 6 . . . 373/'.5 

■ ''^ -■ ' ' Mean . " ^' '3??^'^' '''" '' 

Maranham, August 28, 1822. In a garden two voUtu ilistant from 
thctown,Th.80*: 

Needle 4 . . , 368".9 

:. il r- Needk:5 . . , 363'U 

Needle 6 , . , WS'M^ 

Mean . 365^5 

Trinidad, September 28, 1822. In the Governor's garden at St. Ann's. 
Th.86**: . • . ^ 

Needles . . . 363".7 

V, ;* •-, tNtedle4 . ' . ^ '■ 3tf!«^.Uf ' ' -'i '"^ ' - 

Needles . . , 36^^*6 ' 

Noedk^ . . . a64ffit ' 
Mean - . 364^.fi 

Jamaica, Octdw 98. On the searbeadi at Port Henderson, Th. 80**; 

on: Id ri-KNeBffl«8. . . -^ ■ ?5i''4 ' 

Needle 4 . . , 355".2 

NoecHeS ... • . 36d"*» 

NoeeUea . . . a58f'-« 

Mean « 355''.9 

IslaodoC^Oraod Capoas, Noyember 11, 1822, .^0)^84^1 > > : 
Needle a • . . . ^5^.ft 

Needled . . . . . 361"^ 



Mean . 359".r 
Havanna, Nov. i25« 1 822. In the country south of the city, Th. 80^ : ' 

Needles . . . 365".9 

^r. Nfeedte4 , . * * ^4^^"^ '^ ^ 

Ne«dl«^ . . . , 96^-: 

• ' Mean •. *55"^.2 ^ 

New York, Decec^ber 27, 1822. In the'grounds of Ae Lunatic 
Asylum, Th. 30®: ^ ' 

Needled . . . 487^.7 

- >.^ .iri »0edir4r - . ^ :*-:"•> ^4Wt^i^'^^s.v. oi.,.:! 
Needle i5; . . . . . 492f{li./: 

Ne«d]a4 . . . ... ^MiiS-yA 

Mean - V- 489". » 
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Hammerfest, June 16, 1823. On the sea-beach at Fugleness, Th. 42** : 

" Needles . . . 614".2 . ' 

Needle 4 . . ■ . sogt'tll 

Needle 5 . . . 606". • 

Needle 6 • . . 61»^» 

Mean . 610''. 5 

gpltiberg^, July 17, 1823. On the Inner Norway Islartd, Th'. 36*: 
Needles . • . 723". 9 

Needle 4 ^ . . . 722^^0 

Needles . . • . 718". 7 

Needle 6 .... 715'^5 

Mean . 720". 2 | 

Oreenknd, Avgnet 21, 1623« On the Pendulum Idands, Th. 36* : -r^ 
Need^3 . . . 691".2 

Needle 4 . • . 690".3 

iCeedle6' : ; . 687".^ "| 

Meaii .' 689". 7 

Drontiwim, Qctdber 21, 1833. On thi asoent of theStelnbeiiBetmil, 

Th,47*>: . ,., ,^ , 

Needles . . . 569". 4 

Needle 4 ' . ^ . ' 577".3 ' ' '^ ' ' 

Needle 6' . ' . . 57y^y' ' 

Mean . •79". 6 

These are the times of horizontal vibration, the squares of 
which express the proportion which that part of the magnetiq 
force bears at each station, which gives the comps^s-needle its 
direction iu regard tb the geographical meridian. To obtain 
from thence the total magnetic intensity, if T^ be the tin^e^ 
of horizontal vibration, D the dip, and T" the time of corre- 
sponding vibration in the direction of the dipping needle : 
T" ;^ /r:Vcos. D : and T"* Will express the rj^tio of lite 
totel amgoietio force at each station. . , ^ 

t.ondon . 
Madeira 
Teneriws < 

PditPMya 
Ba^hnnft 4 
, B\&pssi Leone 
, '^tThpmas 
Ascension 



T' = 513.0 


D = 70.00 


T'kSoO.o 


. 440.9 


61.50 


303. d 


435.7 


59. 46. S 


309.1 


. 386.0 


4S.26;3 


aaa.s 


^< ;i79.3- 


40.23.1 


3^1,0 , 


371.0 


31.92.5 


f 343.4 


., 365.2 


00.06 


365.2 


' '369.1' 


05.10 


368.4 
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Pbfce tif ih^ MrtVi Mf&tfnetM$4 ' fit 



- , . . . , 


// 


t 


' • '^ ;. 


Bahia t 


372.9 


04.12 


371.7 


Maranham • 


365.5 


23.06.2 , 


350.5 


Trinida4 


364.8 


39.02.5 


321.5 




355. d 


46.55,3 


294.1 


Grand Cayman 


359*7 


48.48.3 


291.9 


HaTanna 


365. d 


51.55.2 


286.8 


NewYoric 


489.A 


7S.07 


063.8 


Hammerfest 


610.5 


77.13.3 


287.1 


Spitzbeigen • 


720. i 


81.10.5 


282.1 


Qreenlaiid 


689.7 


60.12 


884.6 


DroDthaiiQ • • 


572.5 


74.42 


294.1 



The dips which t have employed are those which I observed 
myself, except at Madeira, where an accident prevented my 
usiog the needle on which I could place most reliance ; and I 
have reason to think that the needle I did use made the dip a 
few minutes too great ; I have therefore taken it at 2fy less. 



Hiere are two other series of observations on the magnetic 
intensity of principal note : one made by M. de Humboldt, 
consisting cluefly of observations during his celebrated voyage 
to the equiaoetiai parts of the American continent^ at the 
close of the last and beginning of the present century, twenty- 
four years before mine ; the other made by M. Hansteen, and 
^ntlemett who have used instruments prepared by him, ih the 
northern parts of the old continent. These latter are eithei' 
cotemporaneous Or subsequent to mine. 

M. de Hutaboldt*s series includes two stations, at which I 
have also observed, and which are contained in the preceding 
fist. TVi. fl&nsteen's series also included two of the fetatious 
tiilied by itife. It Is desirable to examine ho\i^ far the obser- 
vations Correspond. Ih order to do this, we must fifsl have aA 
accurate comparison of the magnetic intensity at the statioiid 
which have served as bases to the respective series. M. de 
Humboldt*s observations were made relatively to the intensity 
at Paris ; M. Hansteen's, to that at Christiana ; and mine, to 
that at London. In the Philosophical Transactions for 1828, 
1 have giv^n an account of the comparison of the intensities at 
London and Paris, effected by means of six nefedfefe fr^cjiiently 
interchanged between the stations ; and the intensity at Chris- 
tiana add London has since been compared by M. Hansteen 
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S8 Captaitot%^e'i)^\Sq^efiV^^«ii^&e 

an^ n^self.. by a^ similar j)rofc6fi8/ TfteNsix weedjef e^lpy^^ 
between London and raris madt" the ratW of tbe horizontal 
force at Paris to unity in London ^ follftws.:-^, i \^ ^ ^^^^^ 

1.0722 •: . V ' 

1.0675 ' ., .7 

1.0731 

1.0726 

1.0709 

1.0717 
Whence the needle, which has served as a general term of 
comparison foot the different stations, and is supposed to make 
its tjme of vibration in London in the direction of the dippipg- 
needle 300", would have its corresponding time of vibration at 
Paris as follows : — 



495",2 
' ' 494".3 


302^8 ' " ' V-^^ 


' 493". a 


302".a ' '"^^ "* 


'493";! ' 


■ aO^^.T '* ■' * '^''n(>')t 


493". 5 


302". 3 


493". 3 


302",a . ,- jru:r.n<i ) 


4aa".4 


30^" .a ,-..1/ noi'xKJ 



The dip in. London, in the spring of 1827, (the period at 
which the comparison was made,) is considered to have httk 
69^ 49^.; fwdifl Paris, 67^ 58', . // 

, The stations, common to M. de Humboldfs series and.iQiq^ 
^ Tjei^er^Se.and iTriniciad; (in the latter case his obsenrKtMmft 
were made at Cumana» m l9^ 10? 27 N., and 1qq& 64!" 16f iWoJS 
^d mine at Port Spain, in Trinidad^ in 10^ 3^ N., and 
^ong. ftl''. 35' \V,) M- de.Humboi4t did not employ hotiiJortt^ 
needles, b^tip^bsqrved tfa^e numbei- of vibnitipnawhicbtadipping^ 
needle, freely .sulpeuded in 4^he magnetic direction, made in ten 
minutes at e^h s,tatioo., This nuix^b^ w^ ip Paris 34&A a^ 
Teneriffe 238 ; and at Cumana 229. If; then, .we suppQ$©th« 
relative intensity at Paris, London, Teneriffe, and Trinidad, to 
have been tbte same ip 1822, as it was twenty-four years antece* 
dently, (which 6upppsitioa is probably not strictly porrect, but 
sufficientl)" so for the pord^nt comparison), the needle which 
makes its tittve of vibration in London 300'^ and in Paris 302'\2^ 
would make, according to M. de Humboldt, the corresponding 
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Inife^' W^te'ieritfey^?^^^ SUM; ancl' At" Ciu^ 

°^V-^i =323-3. 

We have thus,— 

At London 300 

Paris 302.2 

Tenerifffe, 1799 .... 311.1 1 

Teneiiffe, 1822 , . . .309.1) 

• ' ^ ' Cumtna, 1799 .... 323. ^i 

Trinidad, 1822 • . . 821. 5J 

^"The intensity at Christiana and London was compared by 
iheans of two of the same needles that were used betWjeen Paris 
andliOndon, Nos. iv. and viii. They were vibrated at Chris- 
tiana by Mr. H&nsteen^ in January, 1828; in 'London, by 
myself, in March; in Christiana, a second. time, in May; and 
in London, a second time, in June. Their times of vibration, 
reduced to a mean temperature (49°), were as follows : — 

Needle IV. Needle viii. 

Christiana, Jan. iO . Noon . 1097''.25 Noon . 886''. 86 

London, March 23 . 1p.m. . 1049". 26 Noon . 850^.96 

p;ii^stiana,M^yl-4 . ^^ J^ j 1099'Ml ^SSi*^ ^'^'-^^ 

j(i^00^«fuoea . . I P.M. . 1053". 80 2 p.m. . 853". 7 

Whence, by interpolation, we obtain the time of vibration 
i9» Ohristsana, in March, corresponding to the observations in 
Lmtiton at that period ; and in London, in May, correspoAdbg 
to^ihci ^obiservations in May, at Christiana. 

k' .[March 23 . Christiana . 1098".45 , London . 1049'^26 

Sfi^^^May2 . . Christiana . 1099^'. 11 ' London . Id 51^'. 76 

rjmoyiW March 23 . Christiana . 889''.^ Londori . 850^.96 

iilTni :!iMay,2 . . Christiana. 890", 67" ' .Limddn / .«5iy'".46 

'' AfeffiFwe take the horizontal ititensrrtyin London as unity, 
in Chri3tiana it will be as follows :-*- 
Oi ebiibiti;/! (Comparison in March'*. .0.9124 ' 

*909Jac ?.iM^^^^ ^tcomparison m May ' v , ♦.gii^' • ! • • ' 

Jnd ^D9tiQ^ ,. I Comparison in Mai!>eh. L^0;bl'5Sr/ ' ,,!• 
daid'/^sfbai^^^ lComparis(miiiM^ • i- .. o.9ae# lM» wH ^ 
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Jhe dip in the spring ofl^lS^ at Ghrislian&i .^paa ijhm^f^ 

by M, Han«teen t^ be 73** 1&2 ; in London, «! the sftme. fJi^. 

riod, it was 69<*47': whence the total m^gn^ti^^ intensity at 

^, .,. . 0.9147 X Cos. 69^ 47^ i m-« * v • 

Christiana, is as — ^^ ,^,^ — = 1.03/6, to unity in 

' Cos. 72° 16'.2 ' [ 

London ; and the needle which makes the time of vibmtJon 

300" in London, would require 294".47 in Christiana. 

The two stations common to M. Hansteen's observations aiHl 

mine, are Drentheim and Hammerfest. At Drontheim, in 1685, 

M. Hansteen found that his horizontal needle, which at Cbril^^ 

tiana made 300 vibrations in 816", required 866".77 for the 

same number; he also observed the dip in that year at 

Chrtfttiana 73^ &6<} and in Drontheim, 74P 42^. The »m^. 

bcra 81 6"^ and 861^^77, reduced to the diPectioA ^ $kL% 

dipping-needle, became 448^^30, and 445^.30; and the tate 

of vibration at Drontheim corresponding to 300^^ in London, 

'^ ^?^^^''^ =: 292",5. In 1827, Professor Keflbau mad? 
448^ .oU 

a second comparison between Drontheim and Christiana, with 

a horizontal needle which had been compared at Christiana with 

M. Hansteen's. M. Keilhau made the relative times 816^, and 

869".7, which reduced to the direction of the dipping-needle, 

are 448'^30 and 446".8 j and the rate of vibration at Dmntheim, 

relatively to 300^' in London, is 293.5, We have thus— 

Sabine, in 1823 ' , , . 294". 1 
Hansteen, in 1825 . . . 292". 5 
Keilhau, in 1827 . . . 293". 5 

At Hammerfest, in 1827, Professor Keilhau observed 937^'.4 
corresponding to 816" at Christiana. These make the relative 
times in the magnetic direction, (the dip at Hammerfest being 
77^ 13', page 27) 448''.30 and 440^.94 ; and the rate of vibra- 
tion at Hammerfest, corresponding to 294".47 in Christiana 
or 300" in London, 289".6. A previous observation at Ham- 
merfest is recorded by M. Hansteen (Astr. Nach. No. 146) tp 
have been made, in 1825, by some gentlemen who had under-, 
taken the charge of one of M. Hansteen's needles in a voyage 
from "Norway to Archangel, and who found the time of hori- 
zontal vibration 930".8, relatively to 816" at Christiana. This 
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Ab9»rttk)B Woold^ rtiake the dine of vibratton df the g«n^al 

comparing nee(ne 287^^6 at Hammerfest We have thus-* 

In 1825, ai above , . . 287".^ 

Inl827, M. Kdlhaa . , . 289". 6 

In 1823, Capt. Salxne . . 287".! 

. JI^^Qse re^uU^ approximate perhaps as i^arly as can be ex^ 
pected in t^ high latitudes, where the small, secular, and 
(jpifOhably) diurnal variations in the dip» occasion much greater 
^^latioos in tfai$ horizontal intensity than take place in tha 
lofKiT latitodei. 



A vemmkubh Phenommon of Sound, <md ^the ^onnjfame ^ 
minutebf dmded Matter^ during the Eruption of Mount 
»ou^e in 1812. 

Froii many observations, I have found that thunder pan rarely 
be heard at a greater distance than twenty miles. I have also 
l^docc^ion to notice, that the eight o'clock gun of Geoj^e- 
tffw^t in Deiperara, is often heard at Cape Batave on the west 
goa^t qC Essequibo, a distance of about forty miles. Tha 
dist^cps, bpwever, were almost incredible to which the con- 
cussive motions arising from the tremendous explosions which 
occurred during the eruption of Mount Soufire were propa- 
gated through the atmosphere. These eruptions were heard 
at the distance of 600 or 700 miles, napiely as far as Cayenne, 
at Varinas, and^ it is said, at Santa F^, 

Th^ whole of the coast, and mopt of the West India islands, 
T^^^ alarmed by loud veports seemiugly of great guns, which 
were nniversally supposed to be caused by a sea engagement ; 
and the ships of war among the islands apd on the coast of 
(^uian^ sailed oqt tpt recopnoitre^ as they supposed, ^u enemy, 
who, hQwever, vas nowl^e^e to be found* 

These reports were very loud at Pomeroop, where I heard 
U^e.m like the firmg of cannon, incessantly for nearly twq 
hours. They excited so much qpn^terpation in the town,^ 
from the idea of an engagement pn land> a^ to put the troops 
ipiQOtiop. ' . . i 

lliat sound should be conveyed, or, in other words, tnat a 
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^ J^m^r^hl^ rJPbenpmenon of i^c(^l^, . . 

vibrating . motion of the air should have been prpyaipite^. tQ 
sucti^ a distance as we find in the case before us, exqeed9, I 
betieve, every instance of the kind, and has not a p^U^ i^ 
history. . 

Soon after these occurreixces, we received infornaaticoi (v<m 
Barbadoes, that the whole of that island had t>^D visited, Gf^ 
the 1st of May, not merely by a nocturnal darkness, butiby 
a complete and total darkness, which continued from ^l)[>oi;^ 
the hour of eight, a.m.^ till twelve at noon, and was atteudedi 
by a continued shower or fall of fine sand, which complete^ 
covered the surface of the island. This wonderful pheno* 
m^pon, as might Mrell be expected, excited the astonisbmeojt 
ot" all, and threw the inhabitants into the utmost constematioo^ 
The cause being unknown, they considered it an express visi- 
tation or warning from the Deity. It was also stated, but 11^,9^ 
vague and indefinite manner, that, in the night preceding th^ 
phenomenon J some reports were heard like cannon, and fl9s^e9^ 
of lightning were seen. 

The next arrival brought intelligence that, at two or tl^ffe)^. 
o'clock in the morning of the 1st of May, the iBOUDtoiA 
SoufTre, in the island of St, Vincents, had burst forth with tfcf , 
most tremendntrs r ^plo ion, surpassing that of the heaviest 
artillery, throwing up immense volumes of thick dense smoke^, 
and livid flames, ejecting red-hot rocks of enormous weight to 
a |ao(li^tous clevaiiou in the air, while rivers, as it were, of 
ignited minerals rolled down the sides of the mountain. The 
whole surface of the island had been covered with volcanic 
ashes, sand, and vitrified, earths, the more ponderous* sub«, 
stances naturally falling more adjacent to the mountain. Pro-. 
visions and all vegetation had been destroyed, and the inhi^-« 
bitants reduced to a state of starvation. . 

The cinders were, on this occasion, thrown aroupd to vasf. 
distances. I have a sample which was taken on the. 13th 
from the deck of a vessel 150 miles to the windward of Baiv 
badoes. This may seem incredible ; but it is well knowx) that, 
the same phenomenon was witnessed on board many other 
YPc*:o]<;. History fnrfii'^hrs only an instance of the cinders of' 
Mount Etna having been thrown upon the Afri9an coast. 

It mustliav^ b^en dwing to' a continuous and inconceivable 
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Tapoars to the. higher regions thereof, and to cause their 
ii^drtfb^tiUg aroutid, that the sound and ashes could he coo* 
f^ra to such Incredible distances. 

'^I^'hkfe" recently observed a notice ♦, which is interesting, 
tixxt t^qbires to be reconsidered, as the phenomenon allnded to 
R 'titid'otibtedly referred to a wrong cause. It is brief, and I 
K^ transcribe it. 

*^^ ^Distance to which minutely divided matter maybe carried 
fty'tWnd.— On the morning of the 19th of January last, Mr. 
K)tb€s, on board the Clyde East Indiamaol Wuud to tx)ncfoD^ 
Mt: 10^ 4fy N., and long. 27^ 41' W., and about 600 miles 
fWiti the coast of Africa, was surprised to find ^ the sails 
^ftiered with a brownish sand, the particles of which, being^ 
^tafiifncd by a microscope, appeared extremely minute. At 
two, P.M., the same day, some of the sails being unbent, clouds 
aP3tekt*fe(fe^ed from them on their flapping against the masts. 
DyVa/^flie Wight, the wind had blown fresh N.E. by E.^ andt 
m^ Aeatest land to windward was that of the African coast 
iJ^A^Tiistween Cape de Verd and the river Gambia. May not 
tfetf seeds of many plants, found in remote and newly-formed 
ifilkrids, hfeive been thus conveyed ?** 

^^irtvt)uld be surprising, indeed, were it ascertained that this 
sSild had been conveyed from the coa§t of Africa by the com- 
Aaii course of the wind. The supposition, however, is tod 
aTferlM^'to be admitted. It was undoubtedly volcanic sand 
fnftn^me eruptions in the region of the Cape de Verd Islands^ 
tBi^more'si'artietly of which, as St Jago and Togo 'orl^uego/ 
bore N.^. from the ship, the distance being about '30t) miles 
i^Sft&dP^o^BOO.' Tf inquiry were made, it wbuld^protabiy "be 
\^ fitiM tTbat some" av^rJFut explosion had occurred at the volcanic 
"slife§ 'of 'Pbgo or rts vicinity on the night of the l^f^^.p^^ 
J4?f<^afy'-' "i should' suppose this might be iascertaineA fey 
idcftii^ iifftie masters of such vessels as were Ihen lying 



* In the New MoutUy Magaxiae, fgt Febjfuaiy» ^?^y v ... 
jfuLV-UipT.,'1829. "^ 



^'^ '^--".A.. ■ - .- ' jj 
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84 Dr. Mac Colloeli oii 

at St. Jago or at Brava, which is contiguotiB to Fog^ sod 
frequented for its wine^ — the same I presume as are called 
Cape wines, although said to come from the Cape ef Good 
Hope. 

John Hancock. 



On CloisiJioatiQna of Rocks.^By J. Mac CuUoch^ M.D., 
F.R.S., &c. 

In every branch of natural history it has been a principal 
object to adopt such arrangements of the bodies of which it 
treats, as should facilitate their study. The most purely arti- 
ficial classification may thus be useful ; but the naturalist of 
higher views attempts to discover the order which Nature her- 
self has instituted, and thus, if possible, to combine, with 
utility, the history of those analogies which form the basis of 
all science. 

Such is the wide and various range of geology, and so inp^- 
portant are the great relations and analogies which it involve^ 
compared to those which regard only its minuter details, ths^t 
it has been the object of almost all the cultivators of this 
science to found, at least, the chief features of its classificatioa 
on certain leading relations. As the essential circumstances 
involved in this question do not admit of being examined in 
this paper, the reader must be supposed to understand the 
following statements, without entering into muph minuteness 
of detail. 

Though presenting to the eye infinite varieties of aspect, 
the real and definable difiFerences of rocks ar^ very limited. 
Hence, no great number of names has been reqi^ired for dis- 
tinguishing them. It is also found, that in a single mass or 
stratum of one rock, bearing one fixed and steady relation t(^ 
its associates in nature, the aspect, the proportions, the nipde 
of mixture, and the nature of the ingreuients, are subject \q 
variations ; and hence a still narrower limitation of th^ n\inx- 
ber of names, which a superficial consideration might hav/e 
been inclined to apply to them^ has been found necessary. 
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Tfk^ ihi 4]ffi9i»Bt varieties of gi^nite^ of gneiis, of Bkicaceoiis 
schist, 0c of other rocV^ have been approximated upder cer- 
tain leading mineral characteristics, so as to found niineralo- 
gical families ; each of which, however various its members^ is 
distingoisbed by oqe general title. The term genus has, by 
some, been applied to these associations i and that of species, 
"By others j but with po great propriety, as they are not 
ani^a)>le -to t)\e rul^s which regulate the forms and difierepees 
of organized beings, to which alone it is possible to apply 
these vli^tiucuou^ usefully. On such a basis i^$iy be formed a 
pineralogical arrangement, or classificatiqn of rocl^s ; c^nd pu 
it, arrangements of tjiis nature have actually been attempted. 

Now, it is further found that, in qature, there are certain 
roclis, or families, which possess either a constant or a pre- 
vailing position ; or that, where mfiny occur together, so^ie 
one is always the lowest, and some other the highest. Jf this 
arrangement were as perfect as it has been impgiqed, there 
would be a fixed numerical order of s\iccessjon j or every rock 
niight be indicated as well by a number i^s by a name. It is 
now well known that this is not the fact ; though there is a 
prevailing order, which may be rendered of use in geological 
science. It i^ also found that there are certain prevailing 
associations among rocks, or families, in nature; and that, in 
each of these, whatever differences may occur in different 
places, there are some general rules to which we can always 
safely refer. Lastly, it is also observed, that, of these different 
rocks, there are some which are always distinguished by their 
suaiuicu uibpubuiuiij uinlc others arc as invariably found in 
shapeless and irregular masses. Such facts present a basis 
for a geological classification of rocks, or for one which, com- 
paratively disregarding their mineral characters, attempts to 
arrange them as integrant parts of the structure of the earth, 
or of the great system of nature. 

It must now be obser\ ed, that certain mineral characters 
prevail, to the exclusion, more or less complete, of others, i^ 
each of those families of rock which are tlius distinguished by 
their geological positions aiid relations. If these characters, ir^ 
rocks, were steady and perfect, a mineralogical arrangement 
night itself be rendered perfect for geological purposes ; if the 
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af3p^iatioQ of such mineral characters with certain geological 
r^Utions were coosjtant, a geological arrangement would serv^ 
all the purposes of a mineralogical classification, or the latter 
would equally perform the functions of both; but to rehder 
the arrangement absolute and unexceptionable, the geological 
order of nature should itself be also constant. 

The mineralogical method of classifying rocks is, howev^, 
not only imperfect, even in its own internal mechanism, but is 
at perpetual variance with the geological one, as I have fully 
shown in that work which treats of the Classification and De- 
scriptiou of Rocks. It is therefore not only useless, even for its 
own 4?clared objects^ but is pernicious when adopted for gefo- 
Iqgical purposes ; for which cause it was there rejected. 

But as I have there also shown that a constant general 
peculiarity of mineral character is attached to each of the 
geological 4ivi3ions of rocks, a geological arrangement, itiip^t" 
feet as it is, and as it probably ever will be, is not only ak 
valuable as a mineral one for the mere distinction of rOi^ 
specimens, but, in some cases, preferable ; while it i^dettdedly 
superior as it relates to the investigation and study brfaaturfe.^ 

The very basis of the study of geology is the knowl^Sgfe of 
rocks ; but that knowledge is of little value for any other ptir- 
poses but the study of geology. The mere minerdogist may 
be permitted to adopt a mineralogical arrangement ; he ought 
indeed to do so ; because, to him, rocks are but the reposito- 
ries of minerals. ' 

The classifications which I am about to describe haVe 
either been intended for the purpose of facilitating the study 
of geologjy^i or they ha,ve'been cpnsidered as a branc'h 'of the 
sciencei a declaration of the order and arrangements of nature. 
Thusi^they may be imagined to be either iartificlal or naturti: 

A principle of jyrran^ment, some kind of logit, good or bad, 
seems, to be a^ inherent propensity in the human mind ; lot, 
m^hile the sound r^asoher adapts his logic to nature, the jirb- 
.po^tioji |s mpr^ (^ommonlv reversed, and nature is toAured 
^ i^o,fyr^s^.Vga^i?at which she rebels. But as it 15 one bf'rtie 
quaJjti^s^pf 2^ .^V^^^f^ to assimilate every thing to itself,* in 
'^Mn^^ to be considered' as a natural 

dne] and wnen. even its inventor learns to see only through 
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th^fakemediqm which he has constructed, it is not wonderful 
if those, who follow him cease to inquire, and receive als^J^ro^edi' 
that which is mere matter of hypotfiesis. I tope to sholV th^t 
^e cl^^cation of rocks which have been esteemed i^atutal, 
Wf on the contrary, artificial. They must not, therefore, be 
allowed to enter as constituents into the science of geology ; 
uiiu liic only uiquiry will be, how far they are useful in facili* 
tatiog its study. 

^jj^n imperfect and ill-founded observation of Lehman gave 
h^ to the first notion of separating rocks into two classes. 
That observation, as far as his researches and information 
extended, appeared to have for its basis a real order of things; 
but, while the general principle has been preserved, the in- 
crease of observations has accumulated so many exceptionable 
facts, as to render it impossible any longer to reconcile to it 
the state of our knowledge or the order of nature. It was con- 
ceived that rocks could be easily distinguished into primary 
and secondary; the first being chiefly characterized * by high, 
and the last by low angles of elevation ; or, as more decidedly 
stated, roclvs were distinguished by their vertical and by their 
horizontal positions. Hence the primitive and secondary 
classes were established. 

Other geologists, improving on this system, liave pointed 

out the place where theso^ two classes meet, or have attempted 

to assign their common boundary; and thus the arrangement 

into two classes has been made more useful, if not more 

natpral.. But as this distinction has been found to be attended 

with sojme difficulty, a still more minute division has been 

. attempted, and rocks have been arranged in three classes ; a 

division to, which the name Transition has been applied as an 

^j^ctiye term, having been introduced between the primitive 

l^fi secondary, fhis arrangement, promulgated by Werner, 

!hjks been adopted by many persons, and has been esteemed 

' luridly natural. This classification also has been connected 

. TV[i^b 9 system of cosmogony, even more decidedly than (hat 

. ^hich we must attribute to Lehman; but it is not worth an 

J^nquj^ry which of the two was the origin of the other, whetlier 

, l^e^ ppsmogony or the classification preceded. It will |>!re- 

j gently, appear that it is not only as defective as ttie Dpore simple 
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ritmtlgethciit, but that it is nbt foUhded, 6s Far as any evldeiiti^ 
yet goes, on the real order Of nature, ivhile it is Of far less 
utility ^ven as an artificial arrangement. 

To examine, in the first place, the simple clftsiificAtiott, dr 
that into priihitive and secondary. 

The primitive rocks are distinguished by the following eli'-*' 
cumstances. Whatever geographical places they may occupy 
in nature, they are the lowest in geological positioh | or iftlfte 
those rocks which steadily maintain the lowest places in the 
order of relative superposition, up to a certain point » ar6 con- 
sidered as primitive. It is further stated, as characteristic of 
this class, that the strata are always elevated at high angles, 
and that they follow in consecutive parallel order. It is al^ 
said that their nature or texture is chemical, or that they bekt 
no marks of mechanical origin ; and, lastly, that they do not 
contain organic remains. This class, thus determined, ia 
found to comprise a certain number of rocks, of which th^- 
minieral characters are, to a great degree, peculiar and suffl- 
ciently constant ; and thus also, reversely, these mineral com* 
pounds are considered, wherever they may be found, ad pri* 
mitive rocks. 

The secondary class is, of course, the receptacle of all those 
not included in the other. It is supposed that these are cha- 
racterized by prevailing low angles of elevation, by the general, 
or frequent, or necessary mechanical nature of their texture 
or nature, aiid by their containing organic remains. It is also 
supposed that their order is parallel and consecutive among 
each other, but that this order is not parallel to that of the 
substances in the primitive class. Hence, therefore, the boun- 
dary between the two is placed at that point where the change 
of order takes place ; or the reverse position of approximate 
strata indicates that the lowest of these is the ladt, or upper- 
inost, of the primitive, and that the other is the first, or lower- 
most, of the secondary class. If, in certain cases, it happens 
that this reverse position does not exist, then the boundary itj 
detei^mined by the mineral characters of the approximate 
rocks ; it being observed that a conglomerate or sandstone is 
the lowest rock, whenever the series of the secondary strata is 
complete, ' If, again^ eten that rock should be absent, then 
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anoftker stratum vrhich^ flrom pitvioos observlitiond^ b known 
to lie above the conglomerate, is assumed at that point as the 
bwest of the secondary class* Such is a view of the arraj)ge<* 
ment iato primitive and secondary ; giving it all the advantages 
that have been derived from observations far more recent than 
those of its original inventors. The limitation to its truth and 
utility will be examined when the nature of Wemer'^s attempted 
improvement on it has been stated. 

In this arrangement the division is threefbld, or into primi"> 
tive, trandtion, and floelz ; the last being a term for which 
secondary may be substituted. The transition class, which 
alone requires notice here^ is supposed to be distinguished 
from the primitive by its containing rocks, of which the nature 
or texture is partly mechanical and partly chemical ; and 
farther, by the organic remains which are found in its mem« 
bersi. Hypothetically^ it is also distinguished by a presumed 
difierence in origin ; a matter which cannot be examined here 
for want of space, and which must be referred to an examina* 
tioa of geological theories^ and to some possible future op^ 
portunity. 

Thus this class is, as tJie name expresses, a collection of 
rocks, not only formed at a period intermediate between the 
foimation of the primitive and the secondary, but necessarily 
occupying an intermediate place. It is proper to examine 
kow far this subdivision is either natural or useful, as it involves 
a set of olyections distinct ftom those which apply alike to 
both the systems. 

It is not natural) for the following reasons. In the primi- 
tive class, even of Werner, many rocks, such as micaceous 
schist and quartz rock, sometimes contain fragments^ and are 
therefore partly of mechanical origin. Conglomerates also 
occur in this class, as among the limestones and serpentines \ 
and it cannot here be necessary to adduce examples of these 
foots. If required^ the reader may consult the Classification 
of Rocks for them* In the transition class, again^ limestones 
and greenstones, or basalts, of a purely chemical nature, are 
frequent; and hence the distinction attempted to be founded 
on these circumstances has no existence. Organic remains 
are not uecessarily found in the transition rocks» and thus far 
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that c^afQpter i« defective* . J Ji^v^^tjow^tfwUwj.tb^t yihs^ 
liaye beeq found uader ,gn^ift5 j whence, according tp^ tfe^an- 
r^pgemep.ti. tl^at gneUp Qug^M^ tp b^^ jtw^sitioiii iPOte ; wA tjms 
every rock founds f^oye afiy one that- i^ di8C0Vi9red»,^^Q96»tf 
such an organized body, must necessarily fall into, the iS^DI^ 
class* The con^quences are her^ sufficiently obviouaj (ind 
it is equally plain that there are no characters* eUh^r singly 
taken or combined, by which transitioti rocks caa..b« dis^t 
guished from the primitive. Neither is there any hQuii49>y 
by which the transition class can be separated iiom the firstt 
None has been assigned.; and it is evident^ from the ks4, mr 
mark) ;that whatever, boundary may be assumed, it SMist te 
r^n^Qved as oftei^ as any organic substances, or evei» ;a«y 
imhedded fragqijent of a rpck^ shall be found in a position^ or 
ill, a rof^ ittferit^ to .that which has last been fixed on^ aa ita 
loTvest roemher, I^astly, the transition rocks are freqiifinttjr 
absent altogether ; a fact which, when the primitive i and 
secondary ar$ preseott implies a contradiction in terms^ This 
dass, therefore, as. a natural division, . has evi^ .po^sihla 
defect ; as it is not always present, does not form a traAsitiMM 
has no permanent or certain characters^ and has no assignable 
boundary^ , , : ,, .!: 

Such at Jleast, is the judgment which must be pronpitofie4 
upon it, as far as our knowledge of the early rocks yet goesw: 
It is not impossible^ as I formerly suggested, that there . may. 
b^ a division of rocks intermediate between the primary a«ni 
secondary, and it is possible that its characters and bouAdarie* 
are assignable. It is even possible that some of tl)0se which 
hav^ bee^i nanited as transition rocks, may belong to sucii «r 
djv^isipn;. biat it is very certain that, at present,- we have no 
definite i^otions of it, and cannot pronounce even, on itA.extat**> 
ence> n^uch kss on, its characters and boundaries,. As am 
artificial arrangi^ment, it serves no useful purpose, as itdo«8: 
not,facilit4t^ the . examination or classification of rocks. . Oa- 
th^ . Qpi^tpiry, if is , pemipipus, as it leads to a vicious isind, of 
reaspnbg,ia,a cirqle; certain rocks being . first called by the 
n^roe p^ tran^itiop, and then used to determine the daaeu 
To a^/^jrjtf^n ,e;s^teiit;, it 4«^ *ru^>itfee sjame incorrett mode of 
t*^e^ii)gj,f)^y be ^ppte^t tQ the primilivo and. seoMMkaiy 
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dMieg^ ^iAyifoe^^ihe mert eiaJractcr df a speciiiiii^ti' fe used 
t&d^ttermivi^^tfael'; but, in this case,' we can dTwaVs prevent 
uny eitdr by haring n^wrsfe to thcir acttiU positrons iff the 
greflEt iseries of rock^, which are, comparitSvel), oif a very de- 
tided ^nature. 

'"'I hate thus examined the objections to this class, taking it 
Ottly ott the general broad view which has been given of it. 
BW it Would not be doing the geological student that ju;5(ice 
wMeh- he is entitled to claim from a writer who undertakes to 
ttefl hitii the truth as far as it can be discovered, if I did not 
state tiiem more particularly. Its ingredients, ol- members, 
the reader may perceive, have never been' named or defined, 
aw that it answers any temporary purptJse that itay be wished ; 
vdopChig or renouncing at pleasure, and thus, like other 
YkioHaiy things, remaining unassailable. That wfatdh is no 
whom is nothing; the place of thM which teay be any where 
tH» never be known. 

' I^ with some writers, it comprises the later schists and 
Kmestoiiea of the primary class which contain shells, it is still 
uwiiMitiguishable, even in this arrangement ; since, according 
to 'a: edebrated writer on the Pyrenees, the trtoi^tion rocks 
there alternate with micaceous schist, which is admitted to be 
primary. Bat it is easy to show that it involves both the 
primary and the secondary classes, that the only easily assign- 
Me rocks in it belong to the latter, and that it has probably 
arken ' firom an entire misconception respecting thcfse. It 
would be easy to show, had I here space for that purpose, that 
tile inventor of this system had mistaken the upper red sand- 
atone for the k)wer ; and hence certain strata inferior to that^ 
but still in the secondary division, became members of his 
transition class. Proceeding then to assume a wrong crite- 
rion^ namely, the presence of organic retnaini and 6f frag- 
floefltS) one or both, Home members of the |^ima)^y class pos- 
sek^ing these characters, also fell into it. The effect of this 
invention, in the details, has therefore been to coriibnhd and 
intiermix the two chief classes, in addition to all the injections' 
alresfdy stated. It is easy to comprehend the iriexlriciable 
confteion which it has introduced into geological Wrfthig^ ; a 
cooAttioD ' indeed' so greet, as to ret^t 'iie^ly^ ^tiint^IHgible 
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matly woj'I» btiierwise valuabUi \ since aothing bol ttfiiHiM 
litid cureful detaik of the cono^xiona of the rocks described 
ih them, ctui enable us to trtmslate them mto a taeaaingv 
Amopg the worh^ of those i^ho use names instead of desoiip<n 
tions, it \voa1d be quite fruitless to seek for one ; and it i»peili# 
hbpB the safbst practice to avoid those in which th« temt 
transttkm occupies this prominent plaoe. 

I may now venture to examine the objections which ftppIjK 
to the ancient divisioti into primitive and secondary, as mil 
as those which may be made to that method of arrangement^ 
tttider certam modifications. It will be seen that the latter ia 
free from some of those which apply to the former. Ln€fs4 
not dwell on the dogectiotis that first meet the view in the 
anbient airradgemeiit^ nanidy> the confounding of granite an4 
trap with the stratified rocks. With respect to the stratifiedi 
it is by no means true that^ in the primitive class^ they are 
necessarily placed at high angles. On the contrary, they ar0 
found at every abgle, even down to the horixontali though it 
may be admitted that angles exceeding 15° are more comraM 
tfaftn small ones. In the same way, so far are Uie secondary 
rocks from being necessarily horizontal, or placed at low angles, 
that they present the utmost variety in this respect. '£he irst 
member of this class, the red sandstone^ is frequently elevalas^ 
to v^ry high angles ; the coal strata are noted for their im^- 
larity, and even chalk has been found in a vertical position^ 

It is farther supposed, in diis ancient division into primitive 
and secondary^ that a consecutive order^ or common parat* 
lelisM, exists in each class ; and that this order in the one ie 
not consecutive to that of the otheri has been more than once 
noticed. It is thus supposed that a general disturbance or 
elevation Of the primitive sU^ata took place before the deposi^^ 
tibn of the secondary, and that these also were all deposited 
under another period of repose. Now it is very well known 
tbat^ in the secondary class) there are abundant proofs of 
efaanges of position^ and thsi; there are in it breaches of the 
parsUel consecutive order* 

The condufiioft to be drawn from these objections is obvious* 
The arrangedlQenti even into two classes, ought to be conaideied 
an tMTlifiQittli not it natural oae$ and those charactera whi^ 
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h&n ta^ft mippw^ tD distinguish th^ necondftrf olass am defeo^^ 
lif«. Btit, to pass over other objections^ it is idso deficient «fen 
as an artificial anralig^ttieiil, and in points that wouU adidt o$ 
a wiy te^ tiMiedy, by a slight alteration. Bt>A classes, and 
the secondary more particularly, comprise rocks tbatoUght to 
bis separated, and iprhich might be so wilhout difficalty ; sacb 
as the nnstratified substances, the partial deposits tvhioh faave^ 
liy some, been called tertiary, the alluvial aubstanoas, and the 
toteaaic ro<is. The r^aedy for all thes0 defects is easily 
fiMwd, by merely substituting certain modificatiotts, which per- 
nit the genetal division into two ela&ses to rmnain as it did 

In this amended classification) the term primary is substi^* 
fated fer primitive, because it implies no theoietic^ consider 
rations respecting the origin of rooks. The dasses, otherwise, 
temtiin the same, exeept that they are first subdivided into 
unstratified and stratified rocks; a distinction^ of Which the 
jjirdprtety, ind even the necessity, must be apparent to those 
Wfco hMe r6Ad the various papers and worics which I have on 
ilii^nt octasions wHtten, and the arguments fifom which I 
clkhttbt h64^ occupy room in renstating; 

The primary class, therefore, in this arrangement, 9a far as 
the stmtified rocks are concerned, is defined As it was before. 

All those nnstratified rocks are also placed in this class, 
wbieh are found to lie beneath the whole or any One of thesd 
Sttiata, or even merely beneath the secondary, provided they 
do twt, in any case, also He above any ohe secondary stratum.* 
They Will not be taken out of this class though they should be 
ftmrnl intruding, in the form of veins, into the primary stmta • 
unless theaie veins ^re connected with secondary maifses, ot* 
iMy bd infettlfid tb have proceeded from such ; but they would 
ho longer appertain to it should they continuously intrude 
ftmong the Secondary rocki^. 

In pttetice the distinction thus becomes geologically easy. 
Whenever the two classes are found together. Bnt if the 
primary class is found alone, as there is then no O'ppoTttinity 
af ittch a comparison, it is necessfary to be guided by the tni- 
neral chAtacters of the rocks, and by sudi other circumstances 
m expemnce has shown to be pec^M&r lo them^ Vbto defect, 
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ftddi nsditiisyiimifat ioenrxtdbly oceji^r» wb^te^wer ai^raogem^ 
]iialjrii)et«fibptedi; as it is pot usui^U t^f even very coouo^^^ 
fur^boilLclwues to be fouii4 ^^ contact, or at od^ point. . 
< TiieteetoDdary cla^s commences as in the.ancient ai^mngy^fi 
mevif where the priaaaiy ends ', but as that proceeds d^wpn 
woodS) this eoctendft upwards. A conglomerate and.sandst??ne 
fireqnentlyi bntnot necessarily red, is, as already observedi it9 
lowest possible boundary. But as this may be absurd^ Uis noj^ 
a necessary one ; and that must then be sought in the lowest 
stratum or rock^iMdiich is known to be, on ordinary occasions, 
sapraor to. it^ and of, which the mineral .characters, as in the 
ease- of the primary strata, are known. No roles for tkf 
boondary oftbis'clafia must be drawn from the natur/^ of the 
tmrnaiyirock oil which ;its lowest member reposes; becau^fe 
Uus'mayb&thei lowest as well as the highest of tbt^t clas9t 
SodialsoaFeiheoccaaonal deficiencies in the secondary, cl^u^ 
that itsi upper menkbevs may rest on the primary, and eveMiOJSi 
the lowest of these. Thus the extremes of both cks^e^mi^ 
meet; an instance approaching to which has been ^J^ffb^i^ 
quoted byme^aaoGcuiring in Sutherland. With . j*esp(^^ to 
the nnstratified sobstances, every such. rock is considei^>a^ 
Ipelongioglo itwhkh is not included in the primaiydivi^ip^ 
Bot those of) this. class differ in one important point foom the 
cocrespondii^ .ones . in - the other ; as Uiey may, and do* scjsd 
veins throogh-the primary rocks, without forfeiting their c^ass. 
It Deeds^only be added, that their masses are g^erally supf^ 
vior to the strata with .which they are associated. 

Such was* the arrangement adopted in the work x»vi<Qck;9, 
fbc the purpose of describing their characters ; and as sncbaJt 
wassufieredtovemainyin other points, irr^ular .and inpoifi- 
{dete.* As tile jrocksiof the tertiaiy strata, far example, ogcc;^ 
in character withi corresponding ones in the secondary plass, i^ 
attempt at alhird distinction was ^ade^ In the san^ way ^ 
jasfw^and mmie other substances occur in l>oth classes^ it ,Wf^ 
bdidtmneoessary to repeal tbem in both, wheie one discussi^ 
^^BOuUisewe^so that they ^vere placed in an appendix, «s bfsiipg 
'n»relyt .accidental jifiodificiation^ -of some members ^n bot^ 
cktoQs«.i Si^iajs arwigewefift, it is evident, made nojpret^n- 
sionflitor fiidasflifisatiffii^inJh^ ftop^t ^^%^ of i^e term. \Vit)i 
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^ttfll fii^I^t of geologioid eladkificntioD, llie remainiag stab^ 
stlttH^y compri&fng volcanic roOks, coail, alhivra^jiadtDtimi 
matters, ^ere placed m another appeadrx^ beeanse •iD'vouU 
hAvi^ been impossible to have foltoWl a gedogiml^nlei ia 
the deiscriptions of these, without the greateat inooD?eiiienc«« •' 

' These deficiencies, however, being palpaUe aad acknoww 
fedged, were of little moment ; particnlariy as the arrwgenienl 
xmi not intended to form part of a syalem of geobgioal 
science. The most serious defect was one, whioh, I fear» ii 
sfin irremediable. It is that which retate^ Uy the overljnn^ 
rocks ; a division, the very name of which is abjectioniibk;; 
There can be no doubt that some of the poepbjrica and cky** 
stones am truly primary ; but the difikcdtywia then^.tta it id 
itOtr, to determine which were such,. arid to fiad^a .ntode' of 
distinguishing them from secondary -ones. Thus ihe whcfe 
we^ placed in one family^ and in theseooodmry daaa*^ a plan 
Whidi had no other merit but its o(»nveitteteeilbr>thf3'porpocie 
br describing the several kinds with the ieait repetition or 
confbsion. i 

' Thifere'arei some pmctical defects* I must now add, in a cks- 
ftificafton of rocks^ were it even a peifeot' one, inherent in the 
very nature of the subject, and oonseqtietttly irreowdiable. 
One of the most obvious of these, is the repetition of the same 
sdbstaiice in different classes: of which limeatoae, jasper, 
^ificeous schist, and others, are examples. ; CuBtam has kd us 
to treat of the limestones of the two classes separately ( yet to 
attempt to do the same for the other substances would' not now 
be tolerated ; besides wbich^ there is perhaps not enough'to be 
said respecting them^ to justify snob a divi^iion. In the saooe 
mannei' KtaestOueS) sandstones/and other snbstamoesy'idoeurin 
tbe^cottdlarydaisr, and' also in what maybe caded/a tertiary 
bh^; The fenher, hideed, is even lan alki^ial roch^ iii the 
^ape orttavktiiio and coral sandstone) s^ tlilit it 'oc^msin 
fduf distinct plarts of the system^ But I need notiemnnepsatie 
faidf^ oF thi^^ defects and difficulties. Tbeytnuinot boTomd- 
Hfretf ; ^^ ^ ^ittst redoltect that they^^O'et in a i^reaoinleluwe 
art}fidial ettts, and of our own eriialting. Tb^JMw&iarisn 
frbjii M^ of those abt^es^ of logfic, A^^rioh 'M^kapCk to^redobe 
eVe'ry '(Mi^g fb -one intern rirotiiii&.4a0miitoi>lcairy>^into a 
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dqpartaxKttA cf caiure, whepe it Ib net applieati)a, lil^at ki^d tf 
ftriapgement which had been femnd auooessful in othersv 
. Though there is no prospect, therefore, of produoipg a dan 
lifieation of rocks, either natural or artificial, which 0911 be 
fi41owed in a systematical and descriptive work, there is mi 
veaBOti why we should not attempt to arrange them in B(yme^ 
order. Such a classification, could it be perfected, would stili 
kava its uses in a scientific vi^w, as it would represent the 
order of nature, or at least declare the connections, analogies, 
or- fdations, of rocks, in. a compendious and convenient man- 
ner. It would also be of use for the mere purposes of descrip* 
lion and arrangement $ because it would he a point from which* 
to depart or devieUe, without the risk of straying too far or 
falling into confUsion ; standing as a beacon to indicate such 
ohangea as ni^» from time to time, be made in it. £v^ if 
highly imperfiect^ it woold still be useful ) because, by placing 
the imperfections and difficulties in an obvious light, and by 
showing those that actually exist, it would lay the first step 
towards a better system. 

I am very far indeed from presuming that I bavo discovftrM 
an unexcepdonable classification $ but if do one will attempt 
an imperfect one, we are very little likely to succeed in finding 
one that shall answer the desired ends. It is also t^vie, in 
every thing, that what an inventor has been unable to accom- 
plish, is often done in an instant by those who might never 
have made the original suggestion. 

It seems to me that something like a natural claesifipatipn 
may be made on the basis of the materials collected for that 
System of Geology which I have long since prepared for the 
press, which has remained these many years dormant in its 
MS., and n^y possibly thus remain for ever. The reasons for 
distingqishiilg the unstratified from th& stratified rocks, in both 
classes, must long since have been obvious. Those for divid* 
ing the stratified rooks of the ordinary secondary class into 
three, ^re^ in my own estimation, satisfectory even as a ques-t 
tion of geological thooiy ; but being here compelled to crowd 
what I can into the narrowest possible limits, I dare not attempt 
to state theQ). 

I shall o^ly futthw pvente respecting this classification, 
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irfaicli is here given in a tabular form* that it oohicidh».6biiP6H 
with tbat which has been already used for the* practical pur- 
jposi^ already mentioned^ aa to admit of their both standing 
^]gether. Very few modifications were, in fact, required to 
permit the same enumeration to serve for both ; and thus two 
mqdes of (division have been apjdied lo the same list. Thusv 
00^ of them represents what may hereafter be rendered a 
naftural classification in reality, as it is, now, but fm attempt 
at one 3 while the other is an artificial one, which way saibly 
be adopted, at least as such, subject always to future amend- 
meiiti I have merely numbered the new clasoeB for the pre- 
sent, from an aversion to introducing pew terms. If geologiita 
shall approve of this plan under the pjpesent or son^ modified 
forn^ it is possible they may npt feel the same dislike to the 
Greek compounds, of which I have merely suggested the first. 
I know not very well, if there must be a name^ what better 
expedient oould be devised. 



ARTIFICIAL SYSTEM. 



HATVRAL 
S Y S T E If . 



PRIMARY 0LA88» 
STRAT|FI8B« 

Gneiss. 
tMicaceous schist. 

Chlorite schist 

Talcose schist, partial. 

Hornblende schist. 

Actinolite schist, partial 
♦Quartz rock. 
''Red sandstone. 
tArgillaceous schist, fine clay slate and graywake. 

Diallagerodc. 

Serpentine, ambiguous* 
^Limestone. 

Compact felspar, partial. 

Jaspflr jnodifiied mm * 

Siliceous schist, modified from t 

Chert, modified from % when ar- 
g'dlaeeous. 



Where granite or 
* trap av« present, 
partial 



CLASS 1. 

Protolith? 
&c. 



VKSrRATinBD^ 

Gtanite, from the ordinary aj^earante to that of 

greenstone and basalt. 
C. felspar porphyry, where decidedly limited] Often 

to the primanr strata >doubt- 

. CUakstoi^e and clajfstone^ m thasama oasea j . fu). 
Serpentine, when solely connected i^ith primary 

strata, or granite. 



CLASS 2. 
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£Nr^^M^(^6■ttAoil^M 



^. A >i 'I T A v.] 
. T<T tf T B Y .; I 



ARTIFICIAL STfTXIf. 



K -it. 



i1 



1 



SECONDAJ^tY CXAS3. 
STRATIFIED. 



1 aiKATLIflliU, . ^. 

♦Sands t«e^.^C|^llglorii«rttte and fine. Oii M, bf"'''^'^ 

va ious colours and qualities. 
Limest >ae. MtMataon limestone of English. Traa 
. sit on of some. 
Ja^stone, various. . . | cCAfes 4. 

*Clay f^^* 
Limes xme.. 



Coal. 



I- 



B 

u 

•a \ 



CQ 



NATURAL 



CLASS 3. 



"J 



Limeajtone— Ma^esian, first above the coal series. 
JArgillaceous. lias. Musehellcalk, &c. 
Gonmaot, various; generally organic. 
Oolithic 
, Chalk. 

*Sandsfone— Red marl. Red sandstone, containing 
* salt and gypsum. 

White, various, ami sand. Quadersand- 

st«iH;&e. 
Grww, and stod \ - - I 

„ Ferruginous, and sand / 
!?.^°^^lVariom 

Jasppr, nw)^d^ow • ] Partial,o»dyirh#re 

b aiceoci^ schist, modified from t > trap-rgcks are 
V. ch^ modified from J J present ^ 

bait and gypsum considered as minerals in this class. 

UNSTRATIFIRD. 

^eraentine, as connected with trap chiefly. 
KtcMone, comprising pearlstone. Known in veins 
only, 

^Trap— Indurated clay ; base of the amygdaloids. 

„ Claystone. 

, , Indurated claystone ; comprismg some basalts. 

u . clinkstone. - 
„ Compact fejspar. 

' „ ' Basalt ; of hornblende only. ^ 

^ ].(/«,t , iSrrdQnstinie. 

1 Vj •^ ^yenite. * Sometimes emidatingfl^nite. 

;/ Au*i(*rock. ^ 

„ Hypersthene^rctek. 

- i^fM T?^^J??P*i witti various bas^*. 
\ „ Anjygdaloids, , 

•J. in 'L ' .'.;..': • i . • ■ . • 

f(} (.» 1,,..'^- .- . TERTIARY CLASS, 
,f Limestone . . ^ 

%andstonc ^^•'- \ ■ ' ' • •' 



CLASS 5. 



r 



... 7..nJ I 

' .1.7 -Vli^L't 

:• i >hr 'I 
QLASt^fii 

• 'li.i: .1 

! I 

• '. t xir 



n ,1 



o 



Chert. JiiUstaie' 

Clav ^^ ^y'**''-^ • 
Marl 
.Gypsum 



^XTAcdrtttin sucoessionii of mhi4ti« 
, , afld ftie^h wii(evsteiiU»s oir aH 
fresh water, 

•I 



.■■,■■■:.'.. uls 
; '.-I .(I) 

■■' 1 '5 ili.ii^/ 
ii«. «v i'.it; 

■ ..,, I. ;;;,::•[ 

; ^!»c) ihii; »rn 

. . .^f -V.I'T. 
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▲ RTIFICIAL STtttll. 



*' "" ' , ALLUVIAL CLASS. 

Maiki4» dmteis loo^e. Italy, cwWiiinf mas 
remains. 
•> ft indurated. Marl of Italy. 

Coral ' 1 slands of Padfie, &c. 

: 'AmstHal, loose, of veir Tarious materials. 

o • general, of diluyian origin, or elt ^^lerfllted 

I and marine. 

„ local, from transportation; and firomde^ 
compoaition. 
.C, ^ foiL 

„ solid, Trarartino, of Italy. 

„ „ West Indian and Cond sanddtones. 

Messina and others. 
99 »» Mari of lakes. 

tf M « eal. 



VOLCANIC CLASS. 



Lava 



} Presenting, under these general 
terms, analogies to laSDjr of the 
trap-rocks. 



NATURAL 



CLASS 8. 



OLASdSL 



CLASS 10. 



I know not^thct I have much to remark on the preceding 
table, which the reader who is versed in gecdogy may not re- 
mark for himself. 

Hie irepetitions of the same rocks in the different classes 
became a matter of coarse in a classification of this nature. 

I have attempted to distinguish some porphyries as ex- 
clusively belonging to the primary class ; as is unquestionably 
thefact 

In the Sthclass, I have given only the principal varieties of 
the different rocks. To form a classification on t^ basis of 
the English ^trata* would be to prejudge aqoestion of which 
we know not as yet enough, and to commit again dn.error fi:^m 
which geology has alreally severely suflBNred. \ 

To distinguish more mtnutelyin the secondary or tertiary 
classes, woul^ be to introduce a new and insufferable arrange- 
ment ; beeau$e the same principle must also extend to the 
primary^ givii^g us three or four kinds of gneiss^ of qua^« rock, 
and so on. Xmpojrtant as particular strata siitf^iseem> in an 
English or any otfier Series, it must be remembered that fhey 
are still but varieties^ in the general systeod. 

JULY— 8SPT.9. 1829. ■ 
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&d Eemarka ^ tht )VdfWi md Sirv&ian. 

: J bave-made no attempt to place the strata in the ordef oF 
nature, Sir snjQSdent reasons* In the £rst class* the£e,Jfi.na 
ofAer ih feature ; there is none in the coal series. In the fifth 
dass, the otdtrtii England is an ordar aifioiig varieties wlrfch are 
exclnded b^ the arrangement In the seventh, the same is 
true. I could gladly have extended the minute commentaries 
oa somd of the namee ; but that was incoBsisteait with the 
tabular fortt ; and as I have now exceeded the prescribed 
bounds of this paper, I cannot venture to add them in any 
manner. 



Remarks on tlie Wbrari and Sirvatan. 

CKt^TURiBi have now elapsed since this dreaded weapon, which 
takes away life like a magic wand, without causing the sl^htest 
pang, became known to Enropeans, in its eflfects at least. It 
is strange, therefore, that the subject should still remain in- 
volved in such profound mystery, with regard to the poison, 
the mavacuri plant, which affords it, and that instrument, the 
Birvatan or blow-pipe, through which it is propelled upon the 
victim. 

The question, what plant aflfbrds the worari poison, involves, 
I presume, one of the most interesting inquiries in (he whole 
department of natural history at the present day, and deserves 
fh)m us a particular and attentive investigation* 

Having examined the Mandavacs, Francisco and Doming6') 
two intelligent Indians, who were bom and bred on the spot, 
of the tribe most famed for producing the most active worari, 
and who Kved in the vicinity of the mountains which produee 
both the deadly poison and the instrument of its tJOtfveyanW, 
I have received from them separately a most correct and satis^ 
factory account of this aflFair. 

These Indians stated, that, both for the mavacuri and mtm^ 
Ihey go up flie Siapo and contiguous streams, or about the 
mountains of Unturan and of Achivucary, as observed by 
Humboldt*. 

• They persist that thttii is no nrsa in Gastiqaiari nor is the^Bb 
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Tbey could give^ however^ no informatioa retptctiBg the 
imrars; but diey Imow the plant well^ and call it mAvaourif 
and they state, that it is of the gourd kind, or one of iba 
cacurbitaoea, of the size of a laif^e orange^ rooad^ and hating 
a hard shell or pericarp, which is used at tim^ to contain tte 
poison. 

The mahwy, tfaey say, is the plant jot^Uch they make tba 
Uovr-ptpe for pmjectiiig the atrow. 

This plant, according to their repre^ntation, has large 
roundish leaves, is jointed, and has slight partitions, like thoaa 
of the trumpet-tree^ which they punch and clear away with 
long sticks of hard wood, fitted for the purpose. On furthet 
conversation with Domingo* it appears to be a species of palm* 
as, in respect to the texture, leaf and seed, he compares the 
diflbrent parts to the eta and camawari* 

On shomng him the small pigmy palm growing on the sands 
of Essequibo, he said it was the wahwy ; exactly in respect to 
the stem ; bat not the leaf, as that is bifid, and that it was 
similarly jointed. 

The lining tube is of the same nialerialy a junior or smaOat 
plant of the same kind. 

In regard to the manufacture of the poison, Domingo and 
Fmncisoo say« that they, in general, add nothing, though sone^ 
to thicken it, add the bark. They merely peel or scrape oQT 
the bark, and bruise it well in a mortar. The mass is then 
put into a funnel or cartocho made with wild plantain leaves^ 
sod having a little cotton at the bottom to strain it ; plenty of 
cold water is poured over it ; and diey proceed in the same 
manner as in drawing the lixivium of ashes. This infosion is 
put into an earthen pot (that which is here called a buck-'pot)^ 
aad boiled down to a proper consistence. 

This was related circumstantially by Domittgo and Fran* 
Cisco, separately.^— Tbey had no idea of the addition of other 
sobstances (ants, &c.), serving, in reality, only to dilute, and 
cender the poison less active, as prescribed by the Indians 
tiviag near our settlement, all of which are but inventions like 
those of the charlatans of Europe to throw mystery over the 
affiur, and enhance the value of the art. It is very surprising 
tlHUmen (tf goad sense, like Mr; Waterton and Mr. HiUbomei 

£ 2 
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#lioi>'tttf'l'^diild snppos^^ have kad opporhmilies ofbMtav 
M(^ftimJiibtk^ sbcwld have tfae credulity ko notice^ or "resf^d 
such fictions. ' -^ ^ ^ 

^ %e iblkming extract fipom a letter of Mr. J- Forsytk kill 
throw ftrrther li^t on the subject : — i c ^ 

•« I rece'rred your letter of the 30th ult requesting a v6t)eoi* 
xiieii' df ■ the worari vine. I am sorry it is not at present iik 
flower ; but I send you a small branch of it, and two^Aer 
vineti, called worarybally and courampoey, which tbe Indians 
use as auxiliaries to strengthen the former. You will 'also 
receive two small roots of the worari vine, which will gnnrif 
immediately planted ; it will require a great proportion of saB^ 
united with the earth it is planted in, as it is found growfaig^Ai 
sand hills. ^ '^ 

**The mode of preparing the poison is as follows :*^The 
inner bark or rind of the root (for it is the root only diati<is 
used) is scraped oS into some vessel. The worarybaUy.votot 
tmdergoes the same process; but it is the vine itself of, dbe 
courampoey that is used. To these, mixed together and )wdl 
boiled down with some water, the Indians add some pep^iers, 
and further boil the whole mass -to a thick syrup. ' i >• t 

*' TlAti >accoaEit of the process, I have had from ikas Indkas; 
bttt diey ave to bring some of these roots, &x:., add make< the 
poison in my presence. I shall, therefore, have it iuttoff 
power, I hope, hereafter, to give you a more accurate descrip« 
tion of this process." 

If such a thing does in reality exist in nature as a direct 
aadativa^ i« the strictest sense of the term, I should iipagiq^^t 
to.be .this extraordinary vegetable extract. Its ^peraUpn on 
the animal frame is most mysterious. It extinguishes the 
vital spark without a pang or a struggle, if prepared without 
any other substance being added, for the most efficient poison 
is prepared from the worari vine alone. The sensation aiid 
te8fect it produces are extremely analogous to those which arise 
from excessive bleeding ; the animal, under its influence^ slnk- 
irig Item existence in this most placid swoon. 
' ' Ott tfie Paritaa, amongst the tribes the most celebrated fer 
ilk tiie'df the worari, I was t61d, that salt and sugar wenecortri- 
'dMii ^^iHk ^t atitidotes to this pdson. Th6 ^friewts'i^Mi^tl 
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toJMfJ de V OondBiQine, upon the Aauucon ; l)nt aft^rwAnJo^if 
f^MIBieniberwel], it was said to have been 4bproved:byiAQlM 
experiments made in Germany, ': ■! . 

^ ; /I in^^ neftrertheless, indined to thinks that some of tJbe Ulbes 
do possess a secret antidote to the worari ; for I was assan^ by 
thecPoTtnguose, that the Indians of the Rio Negro are in the 
iKibitef shooting birds and monkeys with the worari, and after* 
Wflttds resuscitating and transporting them to Pata for sale. 
< Thti iwould be an interesting subject for a traveller to inves* 
itigate* Could such an antidote be found, as to render the 
ironoi manageable, I feel a persuasion that it would put us in 
ipOBseasion of a most important medicinal agent in coftvukivf 
idisQrdevs^ as in tetanus and hydrophobia, and in diseases per- 
haps of an acute inflammatory nature. 

' 1 Does^it hill by the privation of oxygen^ the pabulum of the 
blocA, aad supporter of vitality ?— If this were tihe ' modu$ 
^op9rwndi, hj which it subverts the living power, its effects 
■li^ possibly be restrained by inhaling the oxygenous gas, or 
•b^'ckntiously throwing oxygen into the veins. 
"i '9^ this as it may, it is probable that the same principle 
belongs to very different plants. If so, an important discovery 
mnlinfc tb be made — ^that of ascertaining the proximate prin- 
dpler which, acting on the nervous and vascular systems, 
^pvoves so subversive of animal life. 

John Hakcocs. 



On a Method of Cultivating Plants in JValls^ for Ornaments; 
' with a Catalogue of those which succeed under this treat' 
' ment. 

TO THE EDITOR. 

,.i.^(m these tw years past, and more, I have be^ intending^ to 
. oQiBipuUiicate to you, for the sake of such of your read^ 4^.it 
might interest, a species of improvement (if I x^Y ^^ this 
.0rftn<li)Q9ViQUs.jtennfar want of a better) in o^e .depi^it^iff^t of 
Qfp$i|]^9ntal, hoirt^ulture, which I bad put in pmiQti^e jp dif- 
ihf^igi^CiPi.lfingMox^ this ; yet I bf^y^ ddayed itrtill ( j;ieed 
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not delay it longer. I had thought that it might pogaibty be 
known to others as well as myself; and was unwilUi^ to pvo* 
duce as a novelty what might not prove one ; yet, having now 
communicated it to numerous persons, to all of whom it was 
unknqwn, and not having seen, in this country, a single 
attempt of the same nature, I suppose I may venture to pre* 
^ume that this notice will in reality present a novelty, and, 
slender as the fact is^ a new source of ornament and amuse* 
ment in a department which ought to despise nothing, since its 
aple ends are but amusement and ornament. The bare fact 
itself is known to every gardener, and evf n to botanists ; bvt 
the application has been overlooked, or Art has neglected to 
profit by what Nature offers to its eyes every day. 

I allude to the facility with which many plants, a great 
range^ in fact, of even highly ornamental flowers, grow in or 
on walls ; in many cases^ even selecting them in preference, 
where the choice is left to themselves. And when I recall ibis 
lamiliar fact to horticultural readers, there are some who will, 
perhaps, immediately see the application h^re intended } but 
as none seem yet to have done that, I may be allowed to point 
it out. 

In the ancient architectural gardens, masonry formed an 
essential ingredient; and, in a great measure also, it was 
necessary, that this masonry should be displayed, because it 
belonged to an architectural composition. We may regret, in 
passing, that the rage of innovation, too often hurrying from 
one fault to its opposite, has swept all this away ; yet, though 
modern gardening has not only done this, but attempted to 
exclude all sight of such art, it cannot always and everywhere 
succeed. In many ancient establishments there are still sub- 
sisting remains at least of former ages, maintained through 
necessity or other causes, yet, in general, now producing only 
deformity, divested as they have been of all to which they oace 
belonged, and, often, further associated with modem fieedom, 
so as to pfodttce efifeots scarcely less dissonant than would 
arise from an intermixture of modem and ancient fhshioni in 
dress. In other cases, walls are matter of necessity, for th^ 
more purpoaaa of defence or separation ; or perhaps the wall 
6f the fruit and kitohen-garden, unoccupied by fruit-tiws, in- 
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tarildeib itself di^agrqeahly. Sometimes, a peculiar fof(n y^tbe 
ipouiid about the bouse or garden renders wallii, the WkfS^ 
of terraces Off otherwise^ iudispensable ; aod ia aimijar places 
^^rc^^ft of masonry are demanded for commauiQa;ti€4b ^hile 
tba abapdoi^iient of any architectural plan or structm^ in 
tbese, renders that a source of absolute deformity which was 
oace turned towards the general good effect of the domain, 
Tb«s also may I point at the walls of hothouses, green- 
Jiouses, and so forth, often interfering with the beauty of the 
flower-garden, with which they are so frequently associated, 
and very especially so, where brick, and not stone» is the 
material. 

But not to dwell further on these casest it needs not be said 
that since the masonry about gardens has now abandoned all 
attempts at beauty, whether in the disposition, design, or exe- 
cution, it is in almost every instance a deformity, and often to 
ao great ^n extent as to injure materially the general efpoct of 
fm ornamental garden, at least where taste has been called on 
to preside. 

That indeed needs not be urged, since it is acknowledged 
in the attempts at concealment by means of trailing shrubs* 
the only remedy in use, yet not the only applicable one, and 
pne also which, in some cases, cannot be applied ; while, fur* 
tberj in others, the effect which it produces is not the best that 
could be obtained. There are many of the cases alluded to* 
anch as in terraces and staircases, or in very low walls, in- 
plosures, and narrow passages between walls, where trained 
shrubs are inconvenient or inapplicable* But not to enume* 
nit€i all the obyections to this system, there is alao a question 
of taste here involved. In the first place, the number of 
shrubs capable of being thus trained is limited, and thus we 
^e ciap^i^ in point of variety, and not less perhaps ip that 
important circumstance in horticulture, the succession of 
flowem. And these pknts are also all shrubs, whichi though 
they include more than one rose, the jessamine, clematis, 
bmeysuckle, and other flowers of great sweetness and beauty* 
form still but a limited list, and a list which, in any one place 
or spot, will always be small^ from the great spaoe^ wbieh any 
i^ae plfnt occupies. 
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^ Nor "t^^lMs the only question of taste« If « whdie :tniie»ifidi> 
idatwayli'an'ugtyobjtK^t, soeh masoniy is fttr from beiDgi^^ 
unify p^t{M coticelalmenft, at least if of fitoile. Patnier»kdow^ 
weB th<ft value of such tints and such flat vacant surBUres} "in ^ 
enhancing the efibcts of form and colour; nor is there 'pdt«i 
Maps a local and limited, a formless, or shapeless object' lobrd^ 
engaging than the grey walls of an ancient abbey, l^hen{lUi^> 
interstices of the stones, the broken buttresses, the* soffits^ > 
corbel tables^, dr whatever other ** coin of vantage" gireibofe' 
to the wild plants which find their own lodgments thefcf to'* 
the ash, the Ivy, ihe wallflower, antirrhinum, valertam^ »»*' 
eveit the tufts of grass, which mark the ruins of past' 4lty^^ ^ 
The painter's study of such a ruin forms, in fact, the pritti6ipte"> 
ot- basis on which the present proposal rests; it is to imit4te'> 
nature iti these di^po&rtions^ and thus to give interest tiad i 
beauty to ^hat was deformity. And if the utterly bare ' iaftdi ' 
naked wall of the ancient abbey or castle is deprived o# utoiife'i 
than half its beairty by that nakedness, no less than (does tb^^ 
modem and necessary garden wall, thus bare, distress! rt>feeyef: 
of taste: so if no painter would hesitate in prefefrrragthe*itiid> 
thus partially ornamented with plants, to one where the >wh(il6f> 
masonry should be concealed by ivy, we may draw -a «iifl{tet<> 
conclusion as to that vulgar wall which is entirely cdncecd^^ 
by trained shrubs, and that which is here proposed to orhfeiti^nt^ 
in a more spcuing and varied manner ; though, as to Ae tides 
in which the one or the other mode ought to be adopted, tiO' 
rule can be given to guide what taste alone must direct for eaehf^ 
case. Let those who may doubt, that greater beauty niay dfUw' 
be produced in this manner, recollect, if they can^ sucfr^ 
ancient cdstle or abbey wall as they may chance to know, thl»- 
partially concealed, or else entirely covered with P^y; a^' 
after this, decide t and could one example of the tad eflfect of 
an universal green covering be of use, I might p6int diii* 
Hestortild CMle, in Cornwall, as an instance, where the^S^l 
i^ thus totaBy wittred by that ivy which conceals every stoh*^ 
atfd glve^ a-magriiflcent specimen of ancient castellated ardrfi^i 
teetetreUie semblance of a huge roimd bush; '• - 

' I tiee« ritft'i^^^ceed ftrrther, as far as the questions of beafaty f 
abd tl£M6 Akfe cbncerned; smce no rules can be gltw Wr^r^ 
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dis^sestkih <)f tech plants^ any^ raoie than for> tte oMiflftmUve 
ohoioe oP trained skrubs, or scatt^ved flowera afl4 p)i^nl9i^ /Or^ a* 
iiiiBtijl^^f<focHli. In all cases it is a qua^ioa pf pwP9ftfi«it^, 
oiirof cffilet; bill it belongs to the department lof the paintec^/ 
rather than the gardener ; and to him especially, the qareful 
stndent in (bregrounds, who best can jndge of the fQwex and 
effitotof fbrii^ and colours near to the eye, and who alone.. 
caoTM^ulate those in Nature, as they would form the principle 
of 'distribution in his own imitations of her. Fortunate^, in* 
deed,^wotild it be for the art (^ omaraeatal horticuitajrey if it 
iT^fore made a branch of the landscape paioter^s office^, not of- 
the/i^ardener's ; nor will the flower-garden an^ the shr^it^ry 
e¥e^r become what they may be rendenedi until, this }s done,: 
oi^ till the' ornamenting gardener shall add ai kf^iy^^dge of, 
l^nd^cape, through the study and practice of art,, to his pthctr 
qMoUficationB* That it is not so in this couotiy, .tb^t auch is 
n^^Pfe* suspected to be the true and only road to i^eauly of 
tUlt nature^ is a proof, among a thousand others, of the 
almi99tHaniiwrsal ignorance of art, the almost universal absence 
of^iToal. taste and knowledge, whkh, in spite of the as universal 
and)d«ily preteoaions to a knowledge of pictures, pervades the 
o|^lwt» and the otherwise educated, in Great Britain, But 
I^QIAist pnx^eed to another branch of thia s^ibject, to matters 
of, detail. 

. Tibet a very large catalogue of plants, including many very 
omnijifaUil flowers, can and do grow out of the interstices of 
m|i0anry^ will shortly be seen in the subjoined catalogue; 
ImH^ as that is, from being almost confined to ouf own 
mt^Vis plants. The fact is famiUar to botanists generally^. 
tbpagh snqh a catalogue has never yet been made. And. ijvhile. 
tl^ know also that many plants prefer the surface^.or crevices 
o(^nodKa ta the freer soil, it will be found ^hat theae ^re 
eqf^lly willipg to grow out of walls. Yet as ^ matt^^f; of 
pi^^qtip^r ' a r few words are requisite on .the natim> ,aQ,,rthe) 
stinJCtureor texture of the wall in which aome plants.will.gro^; 
mpwiXredy than others. Such remarks mqst be l^ere; jaj^ . 
general, as it would have immeasurably proloi^f^ t^ f^^f^i 
totff^fy them.as to each plant; a fi^ locica^n^j^t fyQt^ ^or 
niiQai^ nw*-sen^^*be puiyoee oC:fflfon»f»tk)f>.^ cjtft ^yn^^ :pt 
the most remarkable. 
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It nugbt be inferred befi>relwid> that moi^ plmU ys^wiA 
g^FT (to take extreme cases) from a wall of rude st^ne mf^ 
sonry laid in clay, as ia not an uncommon practice where Ume 
is scarce, and either pointed with lime or pot, or from a wall 
built by gfouting^ than from a compact and well-Iajd piece of 
brick«work. Such is the fact \ and it is also true^ that mwy 
plants will grow on the surface or top of a wall^ which will 
not root in the interstices among the plaster, from the ^ccur 
mutations of soil which so easily form in that part. Bi^t a* 
very great number, and many of the most desirable^ will grow 
in the interstices of even the most well-wrought wall, whether 
of brick or stone, and even where the pement is- of the firm^t 
quality^ as I have put to the test of experience, times without 
number* And this is the fact, of which I have found our 
gardeners particularly incredulous; while I have never sf^ 
one such attempt made in this country, if I except my own^ 

This, however, is an essential point ; and it is needful, there- 
fore, to bestow a few further words on it. The process may 
commence with the very building of the wall, by laying the 
roots in the mortar as the work proceeds ; roots of pereiinjals, 
of course, as it is pot wprth while thus to labour for annuals, 
I need not point out all the plants which may thus be inti^q- 
duced, as gardeners will easily supply what I omit ; but I 
may mention, that this plan succeeds with the whole genus of 
Dianthus for ei^ample, and that every pink or carnation that 
I have ever seen tried, has thus rooted itself. Andj with this 
tribe, the effect is peculiarly pleasing and ornamental; as 
their proliferous quality enables Uiem to produce large ci^ions 
{T(aa a single root, with which a wall can almost be covered, 
were it deemed expedient. The same practice succeeds with 
the Tussilago fragrans, with the Antirrhinqsos, Sedmns, and 
others ; but that which I omit may be easily copjecti^^, as 
those which I have pot thus tried will also leave room for the 
endeavours of others. Of sowing seeds in the same manner 
I have less experience, having never been able to return to 
the only spot where I had the opportunity of fairly trying this 
method, yet I see no reason why it should not equally succeed. 

For a wall ahready built, it is plain that apother prpceedir^ 
i^ req^ire()« In U^ (;^s§, I baye o^ue^ the poipting with a 
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thisei^ si^fllcieQtly wide to admit the root easily, and penetrat* 
ing 10 fitr as to reach the looser mortar of the interior. After 
this it is secured by means of fresh lime or clay, to guard agaiast 
accidents until it has taken root ; nor are the roots of such 
plants long in finding means of penetrating the firmest and 
best laid pieces of masonry ; having thus succeeded in a brick 
wall, for example, where the cement was so stony that the 
bricks gave way to the chisel in preference to the lime. The 
power of the Tussilago fragrans, in this respect, is quite 
extraordinary, and even proceeds at times to more than 
-hazard, to destruction; since I have seen one case where 
tncfa a plant had found its way from a garden, through and 
through the wall, in fifty places and more, sending out an off- 
spring at every joint, on both sides, and ultimately dislocating 
a stone wall of three feet in thickness, so as to be on the point 
of oversetting it. 

It is in this manner that I have most frequently sown the 
seeds both of annuals and perennials, and with general success ; 
and I need not dwell on that part of the subject, as I also 
need not prolong these remarks on the mode of conducting 
this sort of cultivation. I may only add, that in dry seasons 
or peculiar circumstances, it would be expedient to keep the 
plant moist until it is rooted ; while it will not be difficult to 
find expedients for this purpose by means of water and strings, 
or otherwise. 

Let me now make a few remarks on the following catalogue, 
as I am desirous to restrain this paper within as moderate 
bounds as possible. It is not solely a catalogue of our native 
plants, as far as they will grow in such situations, but, such as 
it is, I have introduced none that I have not actually seen 
thus growing, through the length of time in which I have paid 
attention to this subject. If it also contains every native 
plant that I myself have so observed, though I have no doubt 
that there are many more, and if I intended at first so to limit 
it, I could not do this ; because there were some important 
plants capable of such treatment, and belonging to no native 
genus, and which therefore could not else have been pointed 
out. And this plan I have followed wherever the genus was 
native ; that is, I have mtroduced, under the genus, only the 
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iiatiirW il>6(h'^; Veffening in a general manner to the^fiit^l^ 
ones. My object in this was chiefly brevity; as T tnighjt 
otherwise have tfanscribed a large portion of our catalogue of 
cultivated plants. Thus, every Sedum which is hairdy«, and 
every Dianthus which we can cultivate, will grdw ib f this 
manner; and to have quoted nominally the whole ^'^uch 
lists would have been tedious. A few genera, of ^Idi we 
liave ooeKanples* are named in a note, or alluded to as ofler- 
ing probabilities. ^ 

On the other hand, the catalogue is too long in one lense, 
because it includes many plants which no one would be «t-tM 
trouble of cultivating. But I did not well know exactly where 
to stop in omitfing; wd^e, as the fact itself is a question bf 
botanical physiology, I thought it inexpedient to sacrifice a 
catalogue oncie'made ; since that bare catalogue might, io ano- 
ther way, interest those who have attached theratehres to our 
native Flora. I am not aware, finally, that I have oinitted 
any thing necessary ? and shall be pleased, if a suggestion So 
simple, tiiid no less neglected, shall add any thing to the 
amusement or interest of those who occupy themselves w^th 
this elegant pursuit ; shall lead to the display or prodootian of 
one new beauty, or the concealment of one deformity. And 
if I could once bate referred, for a full proof of the truth and 
the effects, to a flower-garden once constructed by myself at 
Dunkeld, I must regret that I can no longer command that ; 
the whole of this particular part of that garden having been 
destroyed to give way to some alterations. • .<^ 

> CaUtiqguA qf Plants fjohidh admit qf being cuUivaied in and on Walit, 
A& aisMridc * mftriii the few which are moit deterving of cuUivfttfoiu 



AntinrhimmL \ atoofit the whole 
genus 

— cymbalaria 

— elatine 

— repens 

— linaria 

— orontium ■ • r 

— m^jus^ • ' , 

— arvense 

— minus I u - . 



Antirrhinum spurium , . 
With every other hardy on;? c^ 
this genusp 
Aiva 

— prsecox 

— flexuosa j 
Arabis 

— tbaliana . ^^ , 

— stricta 
-^ titfreta . 
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^ 



jrr- yulneraria* 
Arinaria 
^— trinerVia 

■f^ rubra* . 

An|8(|iuni 

— ' foeniculus* 

Apiam 

•M'lietvMditium* 
Atroadohtim 

,**^ ,s<pt€Dtrionaltt" 
^V5pleiuum *, the genus 

— geterach 
*' — tridiomanes 
-^^ vWde 
1^^ vttftmunurm 
frr adiantum nigrum 
.-r-.lanc^latum 
Adiantum 

— capillus Veneris * 

■ tinder this letter I may name 
V. i^gomeiifthegemisAlyssum.and 
f . / such of the Agave and Aloe as 
are suflSciently hardy, having 
' i^^essed their success. The 
AH)ertcan Aloe, as it is popu- 
larly called, may be thus ma- 
naged in masonry so as to pro- 
duce very pteasinig effbcts. 
Bromus 

— mollis 

— ^tsi^lit 

— diandru» 
Bellis 

— perennik* 
!Boi*ago ' 

— officinalis* 
Ballota 

— nigra 
Betula 

— alba* 

I have seen this tree growing to 
the height of twen^ feet and 
more, out of a veiY tliin and 
well-laid stone wall, without 



any cammunicfttipn ,wi^h th§ 
earth. 
Carduus ' ' ' .- ; • 

— lanoeoiatiis * ' : '- 
Gherleritt . 

— sedoides* . . i 
Cotyledon 

— umbilicus* 

— hiteum 

With pr^ablv My fbrc^n onM 
sufficiently naidy, 

Cerastium 

— vulgatum 

— viscosum 

— arveftse 

— semideQuidnun 
Cistus » 

— helianthemum* 

And I believe every cistus, na- 
tive, and otherwise hardy. 
Cardamhie 

-^ hirsuta . , 

Cheiranthus *, the ^im^ 

— fruticulosus 

— sinuatus 

— incanus 

I have know* only these «peci«> 
but suspect that all the genms 
would succeedv 
Cressis 

— tectorum 
Convolvulus 

-*- sepium* 

— arvensis* 

And probably every hardy Con- 
volvulus and Ipoovea. Their 
creeping powers render 'them 
peculiarly applicable in certsdn 
cases* 
Chrysanthemum ^ ' 

— leucanthemum ♦ 
Cochlearia 

— officinalis 

— greenlandica .r' • * 

In general not nativej .:' - 
Calendula t-^ - 

— vulgaris*, and ^ 
Crassula, wherever hardy, * 
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DmiiMB \ t]M vriioleg«nu8 

— barbatus 

— prolific 

— armeria 

— caryophyllus 

— deltoides 

— coesius 

I have merely maitioned ihe 
species for which* I can an- 
swer, but bdiere it true of all 
the genus, and it is particularly 
ornamental. 
Draba 

— vema 

— hirta 

— muralis 
Euphorbia 

— portlandica* 

And, I suspect, many more. 
Echium 

— vulgare* 
Eiysimum 

— barbaria 

— alliaria 
Erigeron 

— acre * 
fpiiobium 

— angustifolium * 
Fumaria *, the genus 

•— capreolata 

— lutea 

'— officinalis 

— clariculata 
Festuca 

— myurus 

— duriuscula 

— ovina 

— rubra 

— bromoides 
Praxinus excelsior ♦ 

Like the birch, despising soil. 
Fragaria 

— vesca* 

And especially capable of being 
rendered very ornamental in 
this manner. 
Galium 
mm anglicum 



Geranium *, the genus 

— maritimum 

— moschatum 

— lucidum 

— rotundifolium 

— robertianum 

— cicutarium 
I suspect it also to be true ef 

many foreign species. 
Hordium 

— murinum 
Hieracium * 

— murorum 

— pilosella 

— sylvaticmn 
Leontodon 

— taraxacum 
Lepidium 

— petrseum 

— levigatum* 
Lactuca 

— virosa* 

— scariola 

In forekn and hardy plants, un- 
der this letter, I may point 
out Lavandula stachftL 
Medicago 

— lupulina * 
Matricaria 

— parthenium* 
Myosotis 

— arvensis* 

— versicolor* 
Mercurialis 

— annua 
Origanum 

— vulgare* 
Ononis 

— arvensis* 

I find this noted, yet without at- 
curately recollecting the parti- 
culars ; and in foreign plants, 
the Oenothera mollissima, 
being very ornamental. 
Flantago 

— lanceolata 
P^enanthis 

— muralis'*' 
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Pldrietalfa' 

— officinalis* 
Poa 

— ngida 

— compreaaa 
Fbalaris 

— phlemdes 
jphleoxn 

— pameoktam 

— nodosum 
Papa^er* 

-^ ai^gemoii^ 

— rheas 

— dubiom 
Pteris 

— crispa* 
Polypodinm * 

— vulgare 

— fontanum 

— caristatom 

— rhseticom 

— fragile 

— diyopteris 
Phnia 

— aylvestris* 

Growing to a considerable tree, 
like the bircb, out of solid 
stonewalls. 
Rhodiola 

— rosea* 
Rosa 

— spinosissima * 

And suspected to be true of some 
otb^s. 
Rubus 

— fruticosus* 

— csesius* 
Probably more. 

Reseda 
— p luteola* 

— hitea* 

Of plants not native, the Reseda 
odorata will abo grow in this 
manner from seed, and pro- 
duce triennial plants. I believe 
I may add m Rosfiatfinua 



cies. 
Sagina 

— procumbens 

— apetala 
Statile 

— armeria* 
Sdidago 

— virgaurea* 

— camlnrica* 
Sonchus 

— oleraceus 
Silene* 

— nutans 
— - maritima 

— axmeria 
— < acaulis 

Sempervivum 

— tectorum* 

And probably aU that bmj prove 
hardy. 
Sedum* 

— album 

— acre 

-— sexangulum 

— anglicum 

— dasyphyllum 

— refilexum 

— rupestre 

And doubtless every hardy spe- 
cies in this genus. Many of 
them are very omameotal. 
Sysimbrium 

— tenuifolium 
•— murale 

— sophia 

— iris* 
Senecio 

— . vulgaris 

— squalidus 

— viscosa 
Salvia 

— veri)enaca* 
Saiifreaga* 

— tridactylitis 

— hypnoides 
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^i^.aMff^jf^ 



^>0 



I have lost the note belonging to 
Cbiv genus^ and will not ^eon* 

, j^ture now,; but I l^^li^s^e 
many more, and espeds^y the 
Alpine one^/will thus sue- 

. 06ed;am0B|^fther8^ihei)eMb* 
tiful oppositifolia. 

Teucrium 

— scorodonia ♦ 

— chamaedirys • 
Tamarix 

■— g^Uioa 
Thaliebrum 

— majus^ 
•^ alpinum * 

Thymns* 



— serpyllum 

— nepeta 

Theserovll^nf fopns a singul^Jy 
tl^aimml dmam^nt. 

I have already noticed ' the Tus- 
«Uago tfr6jfra"n»> And miayadd 
that few flowers 4a9erveouUi. 
vation better, from the singu- 
lar fragrance of that which 
flowers when there* is soaroely 
another appearing. ThL* plant 
ought to he added to our 
Flora; growing in Otiemsey 
in so many aiid such places, 
that it cannot have escaped 
from gardens, the more espe- 
cially as it is tliere cultivated 



but m yeiy few, ancL also Jbn% 
nMa^. Dr. Sirfft. inafe^. 
whUe;AdiBiUifi9,%|it .jKinsli 
he knew, says that tto Worm 
of these isl&ds hai no 'inore 
claim an a pkoi iiitti>Bti^ 
one than the iFXoiB^ ofi (i^Mh 
tar ; a somewhat singular com- 
parison, it diQM be adirfitt^J 
for a BritoQf acQfsEhsfctd 'Of 
course with the history oL 
England, and of that t6&km 
which was not thc^Dn^toC 
but theconqufixingfi^e,^ ..„.^^ 
Veronica 

— arvensis ♦ 

— vertia* 
Probably more* 

Valeriana 

— rubra* 

— calcitrapa 

— locusta 
Verbascum * 

*— thapsns 

— lychnitis 

— pulverulen^iipi 

— nigrum 
Vicia 

— sylvatica* 
Urtica 

— diocea 

— pilulifera 
Amongforeign geneiia, t^ej^m^y,, , 

Yuccas. » 



• • ■ M-t , , f t ^i 
' '' ./I'nruui 

■ .0 It* i;l^.int 



Such is the list of my experience, having been unwiUij^g ti^ ' 
go b^ond that; but I may suggest one or two ppjuts ,fortE^ 

I presume that almost every hardy Alpine which 'pr^feM '^ 
rocks, such as .ouie alyssums and saxifrage^, would iboa 
succeed. It is probable that similar success wouWaitend ' 
such of the foreign plants as grow in dry sands , the'mSeC^ 
bryantheraums, for example, should there, be any hardy, on^? 
discovered, and that it would be tcue in gopc^' of a|l Afl'' 
succulent plants, which nature ha? .^9n^iY^..fojc,th§«,.,.«cy'rM 
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ct^gfl)^ I ^, jUuwyi^iin alieeCion to the i^enera beM naned wA\ in- 
dioiite wcp^rww fen fte on other species, or, as an exairfiple/if the 
{i^cfiiii^ viscaria will thus thrive^ so might the Chflke<}onka. 
H. Modem faotanisls may be shocked at some of the antiquated 
zMMi here adopted ; bat the remarks were associated with 
nf^pQief( acquired before it became the essence of ** the lovely 
dcienciB^ to change its nomenclature once a year; and I saw 
1^0. ^reat necessity for consulting a table of synonimes which 
ijiight be changed again before this paper was printed. A 
science of names cannot suffer much by such neglect, as long 
as there are catalogues ; and it is probable that the majority 
of readers will still find themselves most at their easa in the 
fiashion which is passed away among those who undertake to 
regulate the fashion of botany. 

With your permission I will now add a postscript on a 
subject of an analogous nature, interesting for the same or 
similar reasons, yet to a somewhat different set of persons ; 
namely, to the ever-longing and ever^disappointed horticul- 
turists of cities- and towns^ whose ga*rdens are a tea-pot or a 
flower-pot, emulous of the gardens of Adonis, a smoked 
balcony, a darkened and smoky area, containing a few square 
yards of grass or graveli or the somewhat freer, yet still 
poisonous inclosure of a square. On this^ however, I can do 
little more than suggest, or rather produce^ a faulty and im- 
pcMliiirt liotice, as a stimulus to those who can do b^ter, and 
to whom, perhaps, the having cause for blame will^ as is 
common, prove the most engaging inducement. It is true, 
tlrtl professional gardeners are frequently consulted on this 
subject, by the anxious prisoner of towns longing for the sight 
ortomefthing that resembles the fair face of nature ; and it is 
equally true, that such advice as they do give is limited, and 
oR4tt*1vdrtHeS8. Yet there must be some gardener or horti- 
ci]Ahirise'wfad knows incomparably more on this subject than I 
cah-^pteteitd to do ; and my end will be accomplished, if some 
sotft petiiM wiH supersede a very bad catalogue by a very good 
one.' If eten he shall meet dispraise instead of thanks, he 
wiH'fitftti the Britisfection of having attempted to multiply the 
vattMint ttkiuiements of his race. 

JULY— SBPT., 1829. F 
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It is as unnecessary to point out the general antipathy whieli 
vegetables in general have to towns* as it is at present difficuli 
to explain the cause. It would be somewhat extraordioaryi 
indeed, if it were understood ; when what is called theaoience 
of botany is solely occupied in making and ^changing names 
and arrangements, as if its objects were not only dead matter, 
but useless specimens of forms ; and when the conventional^ 
or perhaps necessary limitations of the far other valuable 
science of horticulture, together with the extent of this purr 
suit, and its no very remote origin as a science, seem to cut 
it off from the more refined anatomical and physiological 
inquiries necessary to illustrate this, and far more in the bis* 
tory of this great division of animated nature. 

But, indeed, if the immediate or proximate cause is un-» 
known, we are scarcely better informed as to the remote and 
acting one. It is not exclusively want of light,, because as 
much light can be obtained in towns as in the country ; and 
*^ want of air*' is a term without meaning. If it is excess of 
carbonic acid, or indeed if it be any other derangement of the 
proportions in the constituents of the atmosphere, why cannot 
our refined chemistry detect this ? It is said to arise, from 
smoke, and, in our own towns, to depend exclusively or espe* 
cially on coal smoke. Certainly this is not the exclusive 
cause ; since similar effects take place in towns where wood ia 
burnt, and where comparatively there is little smoke of any 
kind ; nor b it easy to conceive how smoke acts, when we 
know what its nature is, and know that this very substance 
can be applied largely to plants in a solid state, or mixed with 
water, without injuring them in the same manner. It is pro- 
bable, however, that the clue must be sought in that which 
has not simply been neglected^ but denied ; and that is, the 
sensations, the vital power, or nervous system of plants; 
denied by those who have, through all time, explained the 
actions of plants by mechanical principles, by the immense 
majority of botanists, or nearly by all ; and in exactly Uie 
same deep philosophical spirit which, in the hands of a few 
others, assigned the actions of animals to similar causes. 

But to pass what cannot at present be explained, it is air 
object of interest to trace the effects, be the cause, whether 
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proxhnate or remote, what it may; as one, at least, of these 
concerns the purpose of this brief note. On this, however, 
I must content myself with a very few slight remarks, as I 
dare not prolong this postscript, 

' In London, ad in Edinburgh and Glasgow, or other rapidly 
B^ereasing towns, it is easy to follow the gradually widenbg 
ctrde of this noxious atmosphere, and in certain parts of 
those also its increase of noxious power. The receding of 
nurseries from the precincts of these towns is the evidence of 
the former ; and, of the latter, he who will search, will find 
proofs enough, in the gradual extinction of plants which had 
gone on resisting through years. I know not, in London, a 
more distinct example of the last than in the garden of Mr. 
Bentham in Westminster, which, once bearing many fruits and 
flowers, even in abundance and perfection, is now gradually 
yielding to the increasing influence, and will probably soon be 
reduced to that limited number of plants which seem endowed 
^th the power of resisting these efiects. And it has not been 
uninteresting to trace the progress ; the disappearance or non- 
production of the stone fruits there cultivated, having been 
^mong the first eflects, and that (if, as I believe, I am correct) 
having been followed by their flowers ; the currant and goose- 
berry afterwards sufiering in the same order, and some or 
other of the flowering plants and shrubs, together with some 
trees, annually and successively becoming more enfeebled, or 
ceasing to live. 

But, to omit a long detail, the downward progress of this 
garden will aid in illustrating the appended imperfect cata- 
logue ; though I must remark, that it does not afibrd a rule 
for all London, as the vicinity of the Park secures it probably 
flrom many consequences as to the tenderer town plants ; just 
as Grosvenor and Lincoln's Inn squares are favourable to 
many species that would not exist in St. Paul's churchyard. 

It would have been useful could we have discovered any ge- 
neral principle on which to determine beforehand what plants 
wotiM succeed in these situations. And, perhaps, one might 
be found, should the investigation be pursued to a far greater 
increase of this meagre catalogue. At present it presents none, 
whether as relates to natural aflinities, orders, or even genera, 

F 2 
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On tfie Cultivation of 



or as it concerns origin, qlio^te, or hardiness to other iiynnes.* 
One only remark, at all bearing on this questaoa, has been 
made, and it is no less unexpected than remarkable, it is, that 
very many of the Alpine plants vfill thrive in the most confined 
allies, in the garrets of working mechanics for example, wheie 
almost every other plant dies ; and without seeming at oil 
affected by a changje, so enormous in every sense, as to <afaziost 
render the fact incredible. How far this sort of eiidtirance 
extends through this geographical division of plants has not 
however been ascertained ; but it offers one broad basis which 
will save much detail in the following catalogue. 

Such as I have been able to make this catalogue, and chiefly 
from observations collected in Glasgow^ the noiost smoky town 
in Great Britain, here it is ; though I cannot pret^Ml to say, 
out of all these, which are the most and which the least hardy 
in this sense. . I have no doubt that many gardeners can ma- 
terially enlarge it, and I must hope that some one will do so ; 
supplying also that proportional scale, towards whiph j[ could 
but have added so few fragments, that I thought them better 
omitted altogetheT. These plants, of course, are ornamental 
ones, since ornament is the object ; and I have used the most 
popular rather than the botanical names, as the end was that 
they should be generally understood. The latter are intro- 
duced only where there was no English popular name, or 
where that name itself was little known : — 



Laburnum. 

Lilac 

Hawthorn. 

American Ivy. , 

Ivy. 

Jessomitie. 

LHy of the va21ey« 

S^omon'B sepL 

White lijy. ; 

Ora^igelily. 

YeUow %. 
^Ttrmckii%. 

FmiwitiMej f ' 
t iSptl^r^pew«», 

Fevenew. 



Wi^ ^ 



Valeriana pyrenaica. 

— rubra. 
Bladder senna. 
Alchemilla vulgaris. 

— alpina. 
ScSla nutans, or 

Wild hyaokith. - 
State armeriiw or 

Thrift 
Scarlet bean. 
Marigold. 
Common bean. 
Box. 

Mignonette. 
Sneet William. ' 
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Plants in Totpns. 



Mule piok, or 

^ Dimithiis. 

Ib gentral, ineliidkig all or most 

pinlcp and camationg. 
Roclcet 
HoByhock. 
l&Vsitera. 

Dogwood. 
Poppies: 
But it is remarkable that, if the 
seeds are sown in the border 
mnd in the gravel both, those in 
the border will often fail, while 
those in the gravel succeed. 
Saiifraga hypnoides. 
— ' opposdiftilia* 
And many more. 
^Aly^sum. 

More than one of this genus. 
Sunflower. 



Crocus. 

Snowdrop. 

I>a£fbdil, and othei^ of 

.Naroissaf. 
Aueubajaponicak 
Mimulus ringens. 
Wallflower. 
Cheiranthus : 

The whola of the stocks or gilH- 
flowersy I l)elieve. 
Auricula. 

Onopordum acanthium. 
Mespilus pyracantha. 
Yellow lupin. 
Sweet ptftsi 
Nasturtium ; 

Both species. 
Convolvulus: tricolor, and more 

of 13iis genas. 
Gum Cistus : 

Probably more of oistus. 



Sach Alpine plants as 1 have thought fit to omit may be 
^ added : and it is best perhaps to leave even the blank I might 
£11^ that others may, in trying, add species of which I am 
ignorant* I may add, that the vine continues to bear fruit 
ivhere the stone fruits have ceased, and even where the goose- 
berry and currants appear to be verging to an end. 

Allow me yet to hope, before closing this paper, that some 
competent person will also favour the public, through your 
Journal, wiUi a catalogue of such flowers as will succeed in 
thickets and woods, or within the shade and influence of our 
various trees and shrubs. Every one knows the disagreeable 
blank so often caused in these situations by the want of flowers 
or flowering abrabs; not seldom, by the entire absence of 
plants of any kind ; and he who has busied himself in orna- 
ment of thb nature, has often had to regret that he could not 
remedy this defect, nor obtain the requisite information. There 
are few gardeners probably who have not at some time been 
applied to for advice on this subject, as well as the former ; 
and most assuredly the advice is not obtained, since the defect 
continues. It cannot be irremediable ; and if the knowledge 
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does not exists it can at least be procured by the COntributioii 
of many, if not by the efforts of one. But as I am ashamed 
of the scantiness of my own list, deprived of the means of 
collecting one, I will not add a dozen or two of names, when I 
hope soon to see a far greater number. 

Still there is another subject connected with ornamental 
gardening, which has been strangely neglected — strangely, in a 
climate like ours, and still the more remarkably, when it is 
recollected that the fashions of our country render winter a 
sort of conventional summer, as they also reverse the proposi- 
tion ; or that the time allotted to the rural residence is that in 
which all the brightest flowers of summer have disappeared ; 
and, still more, that in which the great mass of vegetation is 
dormant or dead. 

To the great bulk of the opulent, the flower garden and 
shrubbery, often far more, are lost to all but the gardener ; it 
is ornament and expense, without comparative use. Why, 
then, are the autumnal and winter gardens neglected, while 
every thing is reserved for spring and summer ? Who, ajsong 
the higher classes, see the lilac and laburnum flower in their 
own grounds ? How many see even the rose ? Yet nearly two 
centuries are past since this recommendation, even to the de* 
tails, such as the knowledge of that day could make them, was 
urged by Lord Bacon, urged, yet neglected, since there is scarcely 
a winter garden in Great Britain, and certainly not one such 
as might be constructed with a very small degree of ajltention* 

The reason is not in the ignorance of gardeners, since they 
do possess knowledge enough of the plants which would serve 
this purpose ; it must be sought partly in their neglect, bat 
chiefly in the neglect, and more in the ignorance, of rural pro* 
prietors, who do not seem aware that such a thing is possible^ 
Had they learned what and how to command, their servaats 
would have learned to obey. And while such gardens may be 
constructed, it is surely superfluous to remark wfaai pleasoiM 
might be derived from a spot which excluded the aspect of 
winter, even did it but cheat us with a cold semblance of «uid« 
mer. How this may be effiscted, and what are the evergreens 
imd the successions of late flowers, it is not my purpose ktfr^ 
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to point out, haviDg perhaps already protracted this paper 
beyond due bounds. But my wish is, that those whose proper 
business it is would publish such catalogues in those works 
which are in every one's hands, and direct the attention of 
proprietors and gardeners to those plants which, if known, are 
not pomted out to the ignorant ; urging further the advantages 
of such an improvement, and adding such details respecting 
choice, disposition, succession, and so forth, as would here, 
and in hands like the present, be misplaced. 

I am, &c. 

J. Mac Culloch. 



On the Condnu^Uon of the Galvanic Battery. 

I BVQ leave to present to the Editor of the Quarterly Journal 
an account of a galvanic battery invented by my&elf some 
years since, which has been adopted by several of my country- 
men of the United States of America, and approved by many 
cbeaiists in Paris, who have seen its operation. 

The general description is this: — The copper plate is formed 
into a narrow cell in which the zinc is inserted and prevented 
from contact by bits of varnished wood. A number of pairs 
thus arranged are ' suspended from a common bar of wood by 
wires, the communication being made as usual between each 
zinc and the contiguous copper by a metallic slip. It is easy 
to see that by plunging the cells into a vessel containing the 
liquid until they are filled, and lifting them out, the instrument 
will be in action, which may be suspended by emptying them, 
and again renewed by filling them in the same manner. The 
fiu:ility of operation is greater than that of any other form I 
have ever seen, and a great power is saved by their complete 
iiia«lati<>Q ; iti addition to which, the necessity of separate cells 
of glass, porcekun^ &c. is superseded, which are expensive, 
temUasooie, and fragile. The instrument may be constructed 
by any tin worker ; and the zinc plates, when worn, can be 
taftswed at a very trifling expense. 

I shall pass on to the minute description, for which purpose 
I sead drawings. 



Digitized by 



Googk 



72 Qn4hB\VomiMAdlbT^^\)f^4^^ 



1 ..i 



1 ^ 



[0— ^ 



z , 



1b •< 



i^ 



M? 



.1 J *-- V' \ 



tr 



ff 



u*"- ^-^ 





>:■..: Aa Y|// -•» 



T, Trough of wood. 

B, Bar of support. 

Uj Uprights, wilh a notch at top to re« 
ceivetbe bar. ' *'' 

C, Copper cell, to which " * 
W, Snspeosory ptect, is soldered. j 
Z, Zinc plate. 

S, Copper slip toldered to the Ci^er 
cell at one eud^ and next zinc pliUe ^ 
the other end. 




Vig.\ represents the form of the zaxt pl«ite,''wfeich h irhoitt- 
boMM, with a projection at the apperpfttt, toiK^iich is jMd- 
^d^dd obb end of the slip eomecting it with the aext 43^p^T 
fl««f.^ htettmde of rolled rittc. i' 

"FSyj 21 gives th6 form of the copper plate, which fe 'fonned 
^iht^> U'^W op^ti At top. In order to fom it the ooppershoiild 
•be'^utHiMei^fta^ glvten^iftft- -' . > .^i ^ '. i ':^-.'. . 
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Fig. 3. Little slits are made at the lower angles and in the 
itMddle, represented by a a a a, and the copp^r^ being then bent 
in the direction of the dotted lines, will produce the cell. It 
is spidered on the lower and sloping sides. At the back of the 
copper plate is soldered a piece of metal, w (iron, well var- 
nished)^ by which it is suspended from the common bar repre- 
sented by B. To one side also is soldered the slip s, connect- 
ing it with the zinc of the contiguous pair. 

Fig. 4 gives a perspective view of a single element. .The 
copper cell, c, is represented with its suspensory piece, w, 
attached to the bar, b, by two screws. The zinc plate z is 
inserted in it, and prevented from contact by bits of wood with 
a slit in one side, which have been boiled in copal varnish. 
The oqpper plate suspensory and connecting slip are all well 
varnished exteriorly ^ and the 9oldered pari interiorly. 

Fig. 5 represents an end view of Uie whole instrument in 
iEu:tion. 

Fig. 6 giving the front of the same. T being a trough of 
wood, well joined and lined with cement of wax and xesin, at 
each end of which is an upright support of wood, with a notch 
in the top large enough to receive the end of the bar to which 
the; i^fites are att^hed ; wires proceeding from the opposite 
poliBs-coifvey ihe electric fluid where it is wanted. To suspend 
the action, we have only to lift the bar out of the notches and 
empty the fluid either into the same or another trough. To 
renew it, plunge the cells until filled into the trough, and 
lifting them out, place the ends of the bar into the notches. 
I have constructed several instruments of different dimensions ; 
and comparing their action with tho^ upon other plans, find 
a very great superiority of force ip favour of ray own^ The im- 
portancQ of insulation even for comb\istion is dcfmonstrated 
by placing in the circuit a wire of a given fhtekness, which, 
.Ti^He ihe plates i^main, immersed in. the. fluid, wUl, sho^i^ no 
ftign^'Of QoimbustioQ, but whent tJbey. have,,bee|a lift^^o^ is 
tii^s^tly .heated • to. a high degree. Should >i^, plajj^ proye 
defective, it may be replaced with but littlie trouhl^ ; aad ^n 
'imm0DS0 power occupies but litUe spaci^, the 4:£fk ^eii||(g\only 
:-haJfiHftii,iinoh wide, i|«^ wii wipre *han,.a qM^p? fwft .^W^ 
other. The action also, being ren^w^ or s^^fi^ndMifatupl^- 
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siire, gives rtea bt the profeMor to exphki. IFyoa dionld 
think this deicrtpttoii worth ioterting i& your Jounial» yon 
will oblige 

Yornv lespectfiilly, 

ROBBRT GrBSNHOW. 



A short Account of Experimental Researches on the I)iffasion 
of Oases through each other 9 and their Separation by mechorr 
nical means. By Thomas Graham, A.M., F.RS.B«i l4»c* 
turer on Chemistry, Glasgow. 

Fruitful as the miscibility of the gases has been in interesting 
speculations, the experimental information we possess on the 
subject amounts to little more than the well established fact^ 
that gases of a different nature, when brought into contact, do 
not arrange themselves according to their density, the heaviest 
undermost, and the lightest uppermost^ but they spontaneously 
diffuse, mutually and equably, through each other, and so re- 
main in an intimate state of mixture for any length of time. 
The beautiful illustrations of Mr. Dalton, by which this law 
was first developed, have rendered it familiar to everyone. The 
subsequent experiments of Berthollet were made with uncom- 
mon care, and in most favourable circumstances, yet it is diffi- 
cult to draw more from them than the same general (act ; 
unless perhaps that hydrogen is much more penetrating and 
difibsive than any of the other gases*. It is sufficiently 
evident, however. From Berfhollet's experiments, that, in cases 
of gaseous mixture which are exactly similar, corresponding 
results may be expected, or that the difiusion is not accidental, 
but subject to fixed laws. 

In the prosecution of further inquiry into the laws of the 
diffusion or miscibility of gases, much use was made of a 

^ Berthollet*8 experimental paper is contained m the M6nL d*Arcueil, 
Tol I p. 463 ; hut the whole experiments are given in a tabular form in 
Ihr. Thomson's System, vd. iiL p. 33. 
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f^DArJeal glass raceiyer A, 9 incbas in lenglb, mmi f^ 
(kO^inch internal diameter, divided into 150 equal 
parts, and provided with a stopper B, fitted into 
the mouth of the receiver by aconmtt grinding. 
The stof^r was perforated longitudinally, cavity 
cylindrical, 0.34-inch in dfameter^ and 1.8 in length. 
Into the cavity of t)ie stopper there was again 
ground a short pi/sce of stout tube, having a bore [ 
of 0.07 or nearly -^^^ inch, and bent into a right ^ — 
angle in the middle ; such as C. These were the 
dimensions of tube A ; but after several experi- 
ments that tube was laid aside^ and a second and a 

wider tube, of 0.12-inch bore and 2 inches in 

length, was ground into the' aperfure of the large stopper B» 
and bent in the middle,, like .tube .C. 

I. — On the Diffusion of the different Oases into atfuos^ 
pheric Air* 

The receiver^ above described, was filled in succession with 
various gases in a state of purity, and supported in a horizontal 
position upon a frame, within a box, with the end of the 

bent tube pointing upwards, ^ * -^V- !• 

when the contained ga^ was r i^ ! \ \\b3 

heavier than air {fig, !)» and ^^ ^ ^f ^ 

downwards, when the gas 
was lighter (fig.2), to avoid 
any tendency of the gas to -^f^- 2. 

flow out of the receiver, z' \ y ^ 

After the gas had been ^^^ ^ ^^ ^ ^ ^^u 

allowed to diffuse into the 

air through the tube for a 

certain tinae, the receiver was transferred to the pneumatic 

trough, and the quantity of air which had entered, and jgas that 

remained, ascertained. Two or three and sometimes more 

experiments were made on each gas, and the results found to 

be regular, or to vary within moderate limits. 

(1), After difiusioB for ten hours, through tube I, there 
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76 Mr. Graham's Experimental Researches 

was found in the receiver, of which the capacity = 150 

parts — of 

Hydrogen gas (sp. gr. 0.0694*) • • 8.3 parts. 

Carburetted hydrogen of marshes (sp. gr. 0.5555*) . 56 
Ammoniacal gas (sp. gr. 0.59027*) • . 61 

Olefiant gas (sp. gr. 0.9722*) . • . 77.<S ■ 

CarboniQ acid (sp. gr. 1 . 5277*) • •'•79.5 

Sulphurous acid (sp. gr. 2.2222*) • . 81 

Chlorine (sp.gr. 2.5) • • • • • 91 

(2). After diffusion for four hours through tube I — ^in 152 
parts there was found — of 

Hydrogengas • • • • 28.1 
Carburetted hydrogen • • 86 

Ammoniacal gas . • • • 89 
Olefiant gas • • • 99 

Carbonic acid • • . .104 
Sulphurous acid • • • 110 

Chlorine 116 

There have, therefore, left the receiver in the same time^of 
Hydrogengas . • • 123.9 parts. 

Carburetted hydrogen • . .66 
Ammoniacal gas • • • 63 , 

Olefiant gas • . • .53 

Carbonic acid gas • • • 48 

Sulphurous acid • • • 42 
Chlorine . . • • 36 

In deducing the comparative diffusiveness of the different 
gases from the table above, it is necessary to keep in mind the 
diminishing rate, according to which the latter portions of the 
gas leave the receiver. It was determined, with precision, ip 
the case of olefiant gas, that that gas continues to leave a 
receiver, by diffusion, according to the same diminishing rate 
which holds in mechanical exhaustion by the 'air^puoop. 
Hence the initial diffusions of the gases are even more varied 
than the numbers of the table. As much hydrogen gas left, n 
receiver in two hours, as of carbonic acid in 10 liours, Henoe 
the former gas is five times more diffusive than the latter. In 
all cases the gases were necessitated to diffuse in opposition to 
the solicitation of gravity. Yet carburetted hydrogen and 
ammoniacal gaees left the receiver in greater proportions than 



Digitized by 



Googk 



on the 'Diffusion ofOdses^ ' «!j*c. 



77. 



oiefiant gas did, although the diffusion of the former gases was 
more opposed by mechanical causes. 

It is evident that the diffusiveness of .the gases is inversely as 
some function of their density— apparently the square root of 
their deosity. 

'-■ The results, however^ are much influenced by the mechanical 
resistance arising from gravity, which is not constant in gases 
of different densities, the position of the receiver remaining the 
«iune* The. effect of the position of the receiver may be con« 
ceived from an experiment on hydrogen gas. - The re- £-\ 
ceiver, filled with hydrogen gas, was placed in an upright 
instead of a horizontal position (see figure). Other 
circumstances being the same as in the experiment of 
table (I), of 150 parts hydrogen 22.1 were found re- 
maining in the receiver after diffusion for ten hours, 
instead of 8.3 parts, as in that experiment. 
, Although the stoppers fitted precisely, the additional 
precaution of luting the joinings was attended to. The 
properties of the receiver, too, were found not to be 
peculiar to it. 






II. — On the Diffusion of mixed Oases into atmospheric Air. 

In the case of an intimate mixture of two gases, I was 
90xk>us to learn if each gas left the receiver, independently of 
the other, in the proportion of its individual diffusiveness — 
w^idi would be a step gained in the solution of the important 
problem of the analysis of mixed gases by mechanical means. 

For^ this purpose, the receiver was filled with 75 vols, hy- 
diogea 4" 75 vols* oiefiant gas, agitated and allowed to stand 
qver water for 24 hom^s, that the mixture might be as perfect 
la8if)0ssible. The. veceiver being then placed in the trsual 
'{Xisilioi^ lh& mixed ga&es vifere allowed to diffuse into the arr 
forUu boars; The receiver thereafter was found to contain 





* • 


. ».5 


Ol^BQtigas. . 


• 


. . . 56.< 


Air ,^ ., 


i% , .!• 


. . K S5U.9L. 1 
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There have left the receiver— of 

HydiDgengas • • 71.9 out of 75 parts. 

Olefiantgas . . .18.4 75 

l^etiiore difibsive gas had, thei^fore, separated from tiie oOief, 
and left the receiver in greatest proportion. 

Now, when the receiver contains nothing but pare defiant 
gas, 72.5 parts of that gas leave the receiver in the circnm^ 
stances of the preceding experiment. Hence, when the re- 
ceiver is half filled with defiant gas, we would expect the half 
of 72.5 parts, or 36.25 parts to leave the receiver^ and this 
happens when the complementary 75 parts are common air. 
But instead of 36.25 parts^ only 18.4 olefiant gas leave the 
receiver in the last experiment. The disparity between the 
difiusion of each of the mixed gases, in that experiment, is 
actually greater than the disparity between the solitary diffu- 
sions of the same gases. 

In the case of mixed gases, the law is — that the more dif- 
fusive gas leaves the receiver in a greater proportion than in 
the case of the solitary diffusion of the same gas, and the Ies» 
diffusive gas in the mixture in a less proportion than in its 
solitary difi\]sion— a law of the diffusion of mixed gases, 
which was confirmed in upwards of forty experiments on di- 
verse gaseous mixtures. Some of these experiments I shall 
subjoin. 

(1.) The receiver was charged with 

Carbonic acid . . . 75 1 _ , . ^ 
Hydrogen . . . . 75/ " ^*" 

which were allowed to mix intimately over-night. The mix- 
ture was afterwards allowed to diffuse into the air through 
the tube for ten hours. Position horizontal, mouth of tube 
downwards. Thereafter contained. 

Carbonic acid ... 45 
Hydrogen . . , . 4.65 
Air 100.35 



150.00 

In this experiment, a portion of the carbonic acid may have 
flowed out, for at the end of the experiment the density of the 
gaseous mixture was greater than that of the atmosphere, 
while the mouth of the tube opened downwards. 
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(2.) Receiver charged with / 

Caii)«iuc acid .. • « 102\ _ ««<i 
Hydrogen . • . . . 50j * "* 

With tube IL Position of receiver horizontal, month upwards. 
After diffusing into the atmosphere for four hours, contained, 

Carbonic acid , , « 76 
Hydrogen .... 10.3 
Air .... 65.7 

152 
(3.) Receiver charged with 

Carbonic acid . . . 76\ -.-^ 
Carbur. hydrogen (of marshes) 76/" *^^ 

Tube II, mouth upwards. After four hours, contained* 

Carbonic acid ... 57 
Carbur. hydrogen . • 35^ 
Air 59.7 



152 

Have kft the receiver. 

Carbonic acid . . . 19 
Carbur. hydrogen . . , 40.7 

or, twice as much carburetted hydrogen as carbonic acid has 
left the receiver. Of these gases individually, there left the 
receiver in the same circumstances, 

Of Carbonic acid ... 48 
Carburetted hydrogen • . 66 

(4.) Receiver charged with 

Carbonic acid , . 521 _ ..« 

Carburetted hydrogen . . lOoJ " *^^ 

Position, &c. as in preceding experiment. After four hours^ 
contained, 

Carbonic acid ... 39 
Carbur. hydrogen . . 51.6 



Air ... . 


61.4 
152 


Have left the receiver, 




Carbonic acid 


. 13 

. 48.4 
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(5.) Receiver charged with ■*»"'? 

Carburet ]»ydtogeu, . , . # - .:iai^u^ 
PositioD, &c. as above. After four hours» 

Carbur. hydrogen , . • ^1 
Air • tf w • • 58 



f] ^ '■■ ' * ' ' : ' • * ■ 152 - / • ; / M) 

Hav€ildft)thertfe«iver, '' ooJcidi 

.V *= '^ '^Carbolnic acid , . . a ■ ., ^b/rf bnB 

. M. {.' ^JJakbim bydrogea . . iO \ i\:ru bled 

-*^e^ethree\ last experiments form a series, Srippbs^^*^ 
had a mixture of filv'C^^ses^ of the same densities as carbonic 
acid and carburettad hydrogen, in equal volumes, but which 
could not be sepa i^tedj.from. each other by chemical means. 
Allow this gasi^ous mixljure ^o diffuse for a certiliyi, time, as in 
Experiment 3, int6 a gaseous or vaporous Hitmdsphere, which 
may afterwards be i^bsorbed or condensed with facility. . On 
condensing this ati]bosphere, there would re^nain a mixture, 
consisting of two p jrts of the light, and one of the heavy gas. 
By a similar diffusion ,of the mixture dhi\m obtained, we 



would procure a 
light, and one oi 



third mixture, consisting of four^parts of the 
the heavy gas, (Experiment 4.) ^ 
By a third di( usion, a mixture would be obtained of six or 
seven of the light, and one of the heavy gas, (Experiment 5.) 

In this way a «pecioxeii of the lig^t gas would at last be 
eliminated, by a species of rectification, in a state <>f tolerable 
purity. 

Oh' the other hand, if a specin^en of the deiMd gas 6e' d#^(' 

stttd;" ^ eotlVch*se series of operations «tt«t bejweA^lifedi ' Whiit> 

retttei^ "itt- tie-' i^cfeiver after diflftftion lutt^eiJi)* Ij)teieff%8iw 

ac!caiKi\iUte(li liiid «Ubttkted agairt and agrfi! ttiJ^difftfSidiW'^n '''** 

''(6.)^B*ci^iv*r tVis charged D\4th ' * :* " ^n »' "j fU bna 

Olefiaiitgas '....". . ^>«.'jY.o' "'''*'''"' 

Carbur^tted hydrogen .. ,^ 7^ ' ^^^ 
After four hourf,. contained, "r. 

defiant gas . . . 47.75 
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ofi 04 t)i0\uion of Cfom^ fjj^t, 
Hftf • left the receiver. 



^. 



Carbur. hjdrogtn • 



34.60 



III.— D^tctioii of Oase$ into other Aim09phert$ than common 

Air* 

(1.) A phial^ A, of 5.2 cubic inches, provided with a per- 
forated cork, was filled with an intimate mixture of olefiant 
and hydrogen gases in equal proportions. The phial being 
held with its mouth undermost, a glass tube of 0.12 inch bore 
m§^ thrust, through the cork^ and likewise jquickly inserted into 

Fig. I. Rg^t. 



V 

A 




th«:peiA)iaMcovk.of aBotber bottle, B, of 37 cubic inchai, 
cfifttailung carbonic acid gas. The whole was then sunk iu 
wfiter« tUl the surGsce of the water^ a a, {Fig. 2,) rose a}>ove 
the joiuin|(a« After ten hours^ the upper phial w^ removed, 
and its contents washed with lime-water. Tliere remained a 
mixture, consisting of 



Olefiant gas 
Hydrogen 



12 
3.1 



There can be no doubt that the olefiant giis would have been 
obtained in a state of greater purity, had not the diffusion of 
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the ftydrogeii gas been greatly impeded, Ist. FVom the dltfeo 
ttoti in which it took place, downwards ; and, 2dly. From the 
density 6? the medium iifto which it diflUsed. 

Had the mhrtare of ole1Bant''ga8 and hydrogen been allowed 
to diffuse upwards, and into an atmosphere of specific gravity 
intermediate between that of its constituent gases — into stekm 
br ammoniacal gas, for instance, circumstances would have 
been most conducive to the unequal diffusion and separation 
of the mixed gases. 

^.) Hydrogen gas^ in a tall receiver, is expanded by sul- 
phuric ether, I find, four times more rapidly than common 
air. Mr. Leslie had already observed, that ice evaporates 
twice as rapidly in hydrogen gas as in common air ; and he 
and Mr. Dalton found the cooling powers, or mobility of the 
different gases to be inversely as their density. 

(3.) Gases permeate with increased facility in both dtrec- 
tions through the pores of porcelain tubes at high temperatures 
(Priestley), because, I believe, their tendency to diffhsion, 
which is inversely as their density, is vastly increased by their 
rarefaction, and not from any dilatation of the pores of the por- 
celain, which must be utterly trivial in the most intense heat 

(4.) A tall receiver was |ths filled with a mixture of 2 hy- 
drogen + 1 oxygen, which had remained mixed for three 
weeks, but was found sensibly pure before the experiment. A 
little ether being thrown up into the receiver, the experimental 
mixture rapidly expanded. The first bubble projected from 
the receiver by the expansion was received, deprived of all 
ether-vapour by washing, and being exploded, left half its bulk 
otpure hydrogen gas. 

(5.) The vapour of water appears, from the following expe- 
riment, to be more diffusive than the vapour of alcohol, as 
might be expected from the densities of these vapours. Of 
dilute alcohol (0'964), three ounces were exposed to spon- 
taneous evaporation in a cylindrical jar two inches deep, and 
the same quantity in a jar six itiches deep, but otherwise 
similar, the mouths of both jars being loosely covered' with 
paper. When each of the vessels had lost half an otince by 
^aporation, the remaining liquor was examined and found to 
contain sensibly more alcohol in the case of the deep than of 
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^ «bfill9W JV' T^^ di0erence, bon^v^ri v^^ alti|^;^iD|ier,,ia- 
^u^ci^Dt to en^e us to account for the well kaowa ejjM^* 
ment of the conceotiiation of alcohol in a bladcjier, by x^entDg 
^ tp the superior diffusivenoM of waierrvapoi^r. Eii^. it 19 
conceivable, and the subject is at present under investigatipni 
that imperceptible pores, or orifices of excessive minuteness, 
may be altogether impassable (by diffusion) by gases of low 
diffusive power^ that is, by dense gases, and passable only by 
gases of a certain difiusive energy. Hydrogen gas certainly 
escapes from a bladder more rapidly than any other gas, and 
probably from diffusion, as the place of the hydrogen is found 
occupied by common air. But to these investigations, and to 
certain theoretic considerations, I hope again to recur in a 
liitnre paper. 



Observationi on the Oxidation ofPho^orm^ By Thomas 
Graham^ A.M., P.RS.E., Lecturer on Cbenustry, Glasgow. 

We are at present in possession of several curious facts re- 
f|)ectiQg the insensible combustion of phosphorus at low 
twpecatiiUres. 

1. In pure oxygen gas, under the atmospheric pressure, and 
lit temperatures below 64% the usual white smoke is not seen 
around phosphorus in day-light, and it is not luminous m Ae 
dark. No absorption of oxygen takes place. 

2. A slight expansion of the oxygen gas, produced by dimi- 
nishing the pressure upon it two or three inches below the 
usual pressure of the atmosphere, occasions phosphorus to be 
acted upon by pure oxygen, and to undergo slow combustion. 

3. By diluting oxygen with certain gases, such as bydrogtn^ 
azote, protoxide of azote, carbonic oxide, carbonic acidi &c., 
the axygen becooMs capable of supporting the slow combus- 
tion of phosphorus even under the atmospheric pressarei as 
nell as when rarefied by reduced pressure. Henoe phoaphoras 
is luminous in common air. The proportion of feMgn gM 
iHtONsarily yariti according to the iMture of tha g«». 

6 2 
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84 Mr. Graham's Observations on 

4. Certain other gases do not qualify oxygen to act upon 
phoBph(«riis citi(iQW temperatures^' * in wiiit«ver''qiiB]]lityt>tih|8!f 
Buyobefitddtfilitpit; . Thifr;is the case with. okfimtr^l^iatid 
vitik//azbtqqobtaiaed by thd action of a paste of 'Sdlphttrtod^ 
iroa^Of'QOtimoti'aif. • ^ - . , , , ,.t, -..^nrii 

The first and third of these facts have been known for a 
long tfii^e ; the second was discovered by M. Bellani de Mopza; 
aim the. fourth appears to have been first observed bjr M. 
Th^nard (Traite de Chimie, L i. p. 236, where the subject li 
treated at length). 

J In experirpenting upon this subject, another curious fact Was 
noticed. The presence of a minute quantity of certain ga!s.es 
ttnd vapours entirely prevents the usual action of phosphorus 
lipon the oxygen of common air. Thus the slow combust^n 
gf pliosphbrus does not tafce place at all, at the temp, of 667 
in mixtures of *5 

,1 1 ¥<4«n}6iolefli^tga«aiid . . i 45^6 i - ; n )J 

, ,. 1,, djtttoy^pQor of sulphuric etl^ WiQ^, .M;o.|n/ 

1 ^ ditto vapoiir of naphtha and . 1820^ ^^^^^^ | 

\ ditto i^apour of oil of turpentine and . 4444 

A^stipk pC Plli9sphr0rtts waa repeatedly left foe \qpiw&i^i9if 
^hpiWJRY)^ W^^m'xu air containing only one-^fovr! hqp^dib 
]^ 4^f itfii b^ki pf , pur^ okfiant gas^ during the hot 1 ;vf^eatb^. jof 
Jtttly. TO4»Aj^g)usli )1828>.thermoniieter frequently abaw»i1?(K3 
without diminish^^ ^he Mk of the air in cootacl;. A ^ligltf 
^j5^^l^iqo„ W^quntipg soroetimes to-rJ,yth part, .oqcjarr^4; on 
s^yi^ral oppasions. A stick of phosphorus, with a few drpj^.^ 
w#tiBX, w^ft corked up in a large retort, 213 cubic inch,€« ,i^ 
fapaoity, ^pcjl gontainiijg commpn air, with which ^V^b Qf.ite 
bulk of pure olefiant gaa had been mixatli During, 4hr^ 
^qath?[tl^.pJ^p^iQcu$ never becajaae luminoM^,. al^u^hf its 
^i;fa,(j^.){i5^.,gradually covered with a, thin, white ^m^ JXk^ 
.???^^iPTSsw^ Wfsfoimd to have becopae slightly aAutok)u^^|Cj 
*p !pi^^.>flfij9nqe,ofa minute quantity of etherrvapCMVv/inMpp^ 
^f.f^Uhing.^h^ c;ombi^pn pf pboap^orua at Ipw toi^per^t^^i^f^ 
ff^^i m^ . fiJ^f^i^Mt iiO • ^ .»l,riking , maaoer, Intiwl,acei . jt^priPT 
i^ffg^l^IWi* s^icl^, o£ pbpqpbor^is into a pint-^tQpp^rfliiphiA 
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the Oxidation ofPhosphorw, 85 

iio^jf/ r>f. c) ri , ' ,.'.,. . . It., iiiun')") .t 

infbirrJ(frcim> the etter bottle; > loia few sedondB ^tefCpaii^ 
iiitirefy'>ididap|leiM', dndr the air aromd iHe phospH0rtili4)edoBK0 
]btfectIyjtraiKipaiCTt. If the botde id dow-Miopp^^i vvUtv 
fumes do not again appear in it, till the ether. imfaaieil 
entirely into acetic acid by combining .with oxygen, wUch 
Vequir^g a few days. 

'j^hosphorus is not luminous in the dark in air slightly im- 
^egptiated with any other essential oil, as ^vell as oil of turpenf 
tine. In an open two-ounce phial, phosphorus will appear 
brij^htly luminous in the dark; but the moment the phial is 
stopped with a cork, which has formerly confined an essential 
oil^ and still sensibly retains its odour, the light l^egins to fade, 
and disappears entirely in a few seconds. The light fron^ 
pbpfphorus in air at 63^ F. is extinguished by the additipa 
of 4 per cent, of chlorine gas, or 20 per cent, of sulphuretted 
hydrogejfu The vapour from strong alcohol of about 80° in 
temperature extinguishes luminous phosphortrs. But the 
vapours frbm camphor, sulphur, iodine, benzoic Acid, carbonate 
of ammonia^, iodide of carbon, do not produce, that effects- 
thermometer 67^. Held in the mouth of a bottle, containing 
if^g' fotrriatflc acid^ phosphorus appeoi^a id ib^eome iiiore 
brilMlbiti i B«rt this is not the case with tiitrrd <$t hitK>a» &did#, 
\AMb i^MsiMy impair the lighU The va^bur frtm the ' Mqoor 
ciJfiSensed in the vessels of the Pbrtable Ott'G*a4 Cotflpatiy*, 
lifad^<c4al gas; protect phosphorus from oxidafidn. ^ 

i'^^I^ i6Vldent frokn these experimentis, thttt t>hdiphoftl«ibMtiM 
't>e't4se<} to withdraw oxygen from gaseonii mixtures, conbtinl^g 
«>tefi«fht gas, or the difi^nt compounds ijf carbott and hydVo^. 
j^n-idli^ td that gas. It may be employed as k test of Yhd^ 
pftjienei ^vfen in very minute quantity. ' . i • ( 

-^'•Tlieiftfluenefe of those gases in pfevetrttrig tfi'6 o^Wahbh oT 
^l^ifesphb^W fh tf r appear* evin at eTeVated iempferatuf^rf. 
Pho^hok^ntay^be mteltfed and kept for ariy feh^th brtihife'^ 
2l8«;TfHhoiitateratiott, in air containing aneqdai*%liitiit of 
dWfiitat'gAs. Iti three parts air, with t\^o partt'stilMWrii 
'^l^,"plh^*p!iOri!ik hetBittte faintly and trahsfentiy idihib^oui^'ffc 
Ai^i4a^'W2i5^,^'-^eek lambent fltt^s^, wlili^hr A^dl^l^ 
m^Vf'dV ZW^ imd were rej^eatediy reiilf'ea Hhtt^^i^ffifl)^ 
by alternately elevating and lowering the temperature betweea 
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this* fittoits. A pretty strong combustion occurtfed ii'MB^/ 
Th^ fdltowhig table exhibits the temperature at which (thos^ 
phbrus first becomes faintly luminous in the ddtk in akr Wti^ 
taining different gaseous substances :— 

tn 1 volume of air and 1 volume of olefiant gas, at • . 200^ F. 

3 „ 2 „ vapour of ether, at . 215** 

111 „ 1 , v^>our of naphtha . » 170^ 

166 „ I M vapoar of turpentine^ at • 164^ 

The mannek: in vehich the influence of these gases is modified 
by barometric pressure is the most curious part of the subject! 
The proportion necessary to prevent combustion depends en- 
tirely upon the density of the gases. Thus, although less thaA 
one four-hundredth part of olefiant gas prevents the combus- 
tioh of phosphorus, barometer 29 inches, phosphorus has beeu 
observed in a luminous state, under the pressure of half afi 
inch mercury, in air containing so much as an equal voldm^ 
6t that gas. 

In the following table the fii-st column of fhtctions expresses 
tiie largest proportion of olefiant gas, in a mixture of air anfl 
that gas, whfch allows phosphorus to be luminous undet the 
pressure placed against it. A greater proportion of olefiant 
gas extinguishes at that pressure. 



PHOSPHORUS 


LUMINOUS. 1 


Fto^rCioB of otefiMt «as. 


OleAsDtgM 


+ Air 


Barometric prttsara. 


4 




+ 2 


1 "4 inches 


i 




+ 4 


2-3 


A 




+ 9 


S-2 


1^ 




+ 19 


50 


^5 




+ 29 


10-3 


A 




+ 89 


121 


A 




+ 49 


l«-5 


zhis 




+ 99 


25 •« 


liz 




+ 199 


* 26-4 


xb 




+ 449 


29 



Thermometel* at 70^. When phosphorus is luminous abovfe 
Ae mi^rctkrial coltimn in a barottietef tdb^ at the greatest pres- 
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boif! ]K)ssible for aparticalar mixture, a ^Ugh ^ iitcUi^atiDt^ Of 
the tube from its vertical position* which has the effect of cod^ 
deosing.the gas» extinguishes the light; while, ou b^ging 
back the tabe to its vertical position^ the phospjionie agaia 
bepomes laminotis. 

The influence of other vapour on the oxidation Of pho^ 
phoms at various pressures did not present any materisJ dif* 
rereoees from that of olefiant gas just detailed. 

. Naphtha and turpentine vapours appeared to lose their 
native influence very rapidly as the pressure was reduced. 

Carburetted hydrogen of marshes impedes to a certain 
degree, but does not altogether prevent, the oxidation of phos- 
phorus. Its effect vanishes over a mercurial column of a few 
iuches, a circumstance which will be attended to wiih advan- 
t9ig^ in removing, by means of phosphorus^ the small portion 
olpxygen generally found in that gas. 

The sulphuret of phosphorus and phosphuretted hydrogen 
gpA are likewise protected from oxidation, to a certain exteat* 
by olefiant gas^ sulphuric ether^ &c«^ although less power&iUj 
tfaap phosphorus, in proportion to their higher accendibility. 

The oxidation of potassium appears likewise^ from several 
comparative experiments^ to be considerably retarded in dry 
air, containing a fourth or a fifth of its bulk of ether^vapour or 
ORCantgas, particularly of the latter. Apiece ofpotassiumi 
^ut the size of a pea^ confined for a month in dry air^ con* 
fining a fifth of its bulk of olefiant gas^ was manly covered by 

tthin coating of grey oxide ; while another piece of potassium^ 
similar circumstances, with the exception of Uie olefiant gas» 
^as deeply penetrated with fissures of a kernel white. 

The interference of those gases in preventing the otidatkm 
( phosphorus, &c., is probably allied to the influence of the, 
iame and several other gases in preventing the accensioo of 
fie explosive mixture of oxygen and hydrogen by the electric 
i park, first observed by Sir H. Davy (Essay on Flame), and 
1 ince confirmed and investigated by Dr. Henry (Phil. Tibii8»« 
824), and Dr. Turner (Edin. Phil. Journal, voL xi.) 01e«4 
1 iant goo waa jeaad 4o aet aiesi- p o we i f it Uyf half a ir ol m aa pra » 
venting the combustion of the explosive mixfmt^, that i is, 
defeadiag the hydrogen from oxtdatio];^; and here, as in tiui 
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iMffiimSgfimf^ostyi cbaogeiUeiC .If tbe.natiue ofibif wjhmpe 
of defiant gas is the swp^ in both c^sfi^ 4t ^{x^m^^f^if^igigff^ 
^id irtte»aM»g »»bj«ct of inquiry, readily BfPfsembi^ ia its 
^iQiQat minute* details in the pase of phosphorus. , n ,^ib 



'jVb«c^ 0/ <Rt ^njpi/ar InflnHon of a Bladdei-. ^ By Thttitoiis 
' <3rahatn;''A.M., F.R.S. E., Lecturer on ChemishJJF, 
Glasgow. ' '' 

• tlN^>thc(^tW»e 'df an iD^eatigataon respecting the passa^ t>f 
ttdkMd gasc^ throu^h^'capillary openings^ the fbUowiiig>«kigttbr 
^bsbmiUbiil^WatflBiLdei P > 

^ A soiMdbtsKWeriiritk stopcock was filled about two-tkirds 

• wkli<^b«l^as, %nd tfae stopcock shut ; the bladder j was passM 
up itrtfaie fbqcid state^ into a beU^-jar receiver fiUedtwitlvw- 
4>omo tteid gds^ cmd standiBg over water^ TheJoIoid^jaDi^as 
•thus introduced intc^sn atoaosphere of carboiiio>aoid]gBs. xin 
tbe t»)iiMCt'ofit[vvelVe?iiouis» instead of being ia the fllvioiUi ^le 
•iil^vbidr)it''waa>le(l^ die bladder was found distended tondhe 
'Vttnoil^ audfooi the veiy point of bursting* wbik moit of- the 
ca-bonitilcidgadia tiie receiver bad disappeared. TbebMddr 
-a«tQ9di|y : tarsi 'tki the aeck^ in withdrawing it frona niMkvitfie 
receiver. It was found to con tain 35 parts of otrbonio'iaoid 
gas by volume in 100. The substance of the bladder waa 
quite fresh to the smell, and appeared to have undergone no 

^^hange.V Thte cariboolir acid gas, remaining without in tf^'bc^- 

jar^ had acquired a very little coal gas. 

Th^cQnclusi^i^ i9 unavoidable, that^ the ^lose ^li^lder waa 

inflated by the insinuation of carbonic acid gas from without. 
In a second experiment, a bladder containing rather ^)^ 
riooU" gatf/^vndiiiiimlKyly placed in an. atmotphtt«i «f ><SMrt>bnic 
)<actdi|^,'4)liiiigifiiHy inflated i»£fteen homn, mm found H^ie 
a4Ric]{«iftd>40ripaitBJitt 160 of thki latter gas^ A imaU'tk>rtidd 
niifdbalgifarddiillie/bhdderaabefere. . ^ ^ Jr .. 

If. ^A^ldi#blfldd«v Mf ^Hed'With icMtmw air^ wasr^Mlj^te- 
Iflatbd^ivdOKiiquiin^ri in^^i4Htamrol.24 ^^faomu XhciiM* 
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Sitif^r^tkfiflifffii^f^ Bladder. 899 

^'i M. Ikititx**t will probably vieW, iri thiwe oipematotsyitbe 

discovery of endo^mote acting tipon aSrifortti'mtaMfV lMP4ie 

observed it to act upon bodies in the liquid state. Unaware of 

"ffieTspSculaliOns of that philosopher at~tfae thntr Ibe expgii * 

^jgf^fffpfw^y^ made, I fabricated the. following theory -to ac<;o9ot 

Jqf^fj^fifitiy)to which I am still disposed to fi^^re, .^^hfiqiigh it 

does not involve the new power. , ^ ^ 

The jar of carbonic acid gas standing over water, the bladder 

l<wa%BieaBt, aad we know it to berporonsiu' BetvocA-thc^fait- In 

lAesUaddttraiM) the carbonic aoid gcfaovHthimt^t theioe Dvjijititd 

capillary canals through the substance«!ofiibe/bW4dj^9 filled 

afaiUL'.wHteiii* The surface of water aliUierjO^l^r'e&^dreiyiity of 

Ldiesq eas^ being exposed to cafiiciBioteidy/a,.g^f9(^bld7in 

-'notetsnpoafat neeeBsarily ilbsorb it, . But)th6(gaiftiii.'Bo}atipii, 

svhei^l^iraiiiiealifag through a^caual^ itajrrivisd ftl the eurfaoe i>f 

dhe iBciebiextMflrityy would ti^^ asnecessiuril^, uifo the dig in 

olbfeUoddln-patid'expafKltt. ' Nothing lMkt«tile7prfeoefwe(Of4Ar- 

dtteno) iieidigtB wikhin' could peiE^t the jdts^n^igetneilidf^bfat 

tjf^'io iElfie knrce by which water 16 heUidi minute: CBpillMry 

ilMiei'hN^ht reteifi that liqcdd in. theipotes^of ftjhdDbkidderw add 

dCfaaUbtit toact in the traubitof thegaa, even aftteiibe^tafistwre 

lidAhmiih^Uadder bad become ooniididrabte.' '>m .^ . ^^ 

£ £7/ ■ ?.'i'M Ui ">.' ■ ■ • ■ : ' '-i . ',' '^i' Y'^ ^--j 

on *Mt'>--^ ' '.n- ' * ■ • J ' , ^ ." .,• -i^/si: -, , ^-» 

gSffBjf'j^.i -J ^ni/jjijUT"* I. It. ■'.>'' •* 'I' ' U'- . }/.-:> I'lion^^a h fil 

oin(Id«titBiriTB;fafttd ;rou4i0meMf»>^^^ Iduoh 

d(diiu»0 f emplc^^d ,fof nlany. ydait ie : «tti9ei^UE|i|i(gitbe,^«ftDJi>f 
dOifidlffibfimt ItlkaUa^^KramnictfCer itd4 momf^^ii^^^ild^iq^ 
liable to variation in its remdtfRtjidil^i^iiy^flvifbl^lll^ IW 
-Bt;^|fh^te^^iipi(qN»f^ )f<H)iii)4>otl^lift^ pMMmftl %96llaiAiliar 
-MtliciBe nketUb Mckmtfalanfysm .i^nMiUddfsQrirdbAAfi I 
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99 Account nfnn Afp0^t&io^ foP atcertmning 

haere tauten the priticiple of its fermMion from th^ paper t>r 
M; DecreoEeUe^ in the Andales de Chimie* 

I am, Sir^ 

Respectfully yours, 

W. G. CoLCHBBTE»J 

The apparatus consists of a glass jar about one inch in dia- 
meter, containing about five cubic inches, and graduated into 
inches and tenths ; a dropping tube about seven or eight 
inches long, divided into thirty equal parts ; a porcelain mpr- 
tar and pestle ; a iveight of 100 grains, and a bottle of sul^ 
phuric acid, so diluted that the quantity contained in twenty- 
two divisions of the dropping tube will just saturate fifty grains 
of crystallized sub-carbonate of soda. To determine the 
point of saturation litmus paper may be used, or^ what is much 
more convenient, infusion of cabbage* 

METHOD OF USE. 

The sample to be examined having been pounded sufficiently 
to pass through a coarse sieve, rub up some of it in the porce- 
lain mortar until it be reduced to a very fine powder; fioH 
this weigh 100 grains and return it into the tnortar; add 
thereto boiling water, a small quantity at a time, and continue 
to rub it as long as any grittiness appears under the pestle | 
suffer it to stand a short time, and pour ofi* the liquid into ^ 
pint or half-pint vessel with a lip ; add more boiling water to 
what remains, and again use the pestle, repeating this to ensure 
the perfect solution of all the soluble part of the sample, until 
about half a pint of boiling water has been employed ; transfer 
the whole into die same vessel, stir it well together, and allow 
it to stand for the insoluble part to subside; when this is 
effected, measure off the clear liquor by pouring it into th6 
graduated jar and set it by for use; measure also the remain-* 
der, first shaking it up, and having noted the total ^antity,' 
thi& remainder may be thrown away. Take of the clear solu- 
tion jnst one half of the whole amount of the two quantities/ 
and add thereto about a table-spoonful of the infusion of cab- 
bage ; th^> hnving filled the dropping tube to the upper 
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dimmrwitliifae tHt «Nd> dropilo mueh itttotbe tenq^i com 
itantly stirring the mitctore, *b wfll jtisl chftQgD itr ffi^ii 
coloar to crimson ; the ijtMntitf tt acid used, as indicated by 
the divisions on the tnbe^ will show the per centage of alkali 
ui tbe«eniple, if it be barilla, kelp, or manufactured soda ; but, 
if the sample be pot or pearl ashes^ augment the pro]pottidn of 
test acid used, by adding to the number of divisions indicated 
by the dropping tube, one half such number^ and the total will 
be the per centage of alkali in such sample. 

Should it be desired to ascertain the quantity of carbonic 
acid contained in the sample, we need only note the point at 
which the solution becomes blue in the foregoing process, and 
deduct the divisions then indicated by the test tube from th^ 
subsequent total amount ; every ten of the remainder will then 
indicate seven per cent, of carbonic acid, whether of barilla or 
ot pot-ash. 

The apparatus is made and sold by Mr. Bate, Phitosophical- 
instrumeiit Maker, 21, Poultry. 



Memoir on the MeanRemlts of Observations ; read brfore the 
Academy ofSciencea, April 20, 1829. 

By M. Pcnsson. 

This Memoir is the continuation of that which I inserted in 
the Additions a la Connaissance des Temps for the year 1827. 
My object is to add some new developements to that part of it 
which treats on the probability of arithmetical means between 
the results of a great number of observations. When there is 
no reason for believing some more exact than the rest, the 
mean of them should be taken for the unknown value sought ; 
and one is naturally led to think that this mean result ap- 
proaches the nearer to the truth as the number of the observa- 
tions is more considerable. But La Grange is the first person 
who subjected this question to mathematical analysis*, and 
who investigated the probability that the arithmetical mean 
between any number of observations does not differ from the 

♦ VoL V. ot the did Memoirs oi the Ackdemy of turin. 
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92 M. Poisson's l^emair on the 

tfitetol^e/bj^al (quantity gtetttef tharf ^ofit atei^ei^iMil^ 7^ 
sblftie jVi)c}8«q?€ise^ lm6mt itbe laM» of/ preMtiUiiy ^cr>49lhfte4lP 
tbe-H^bservidoDSi^ or the^ tdoes wbkb ihey^ miiy igi^e^fbl'tAid^ 
tbing Atluidiiiibas>'s<Kigbt to determine^' ati<'hypdthesSb"i(96k:lp 
l)reivei)ili)tlfQ»fcmhidle deduced frbm it being appiitliUf^ Idld^lc^F 
Q»y tf^iA'poractiee^ It is tD Laplace ure are imlbbtftd'fiir iftt^ 
ing reDdered the probability of the mean result indepidlidMMeiQ 
th» lanviin the cases where theobservatioiitfsre tidn^^Mft^^o 
thatfr<ftn the ^ole npmerical data of the observatiotiir Ibe'tWM^ 
babttityHHtytbo' calculated of a determinate h'mtf oF err^i^H^ 
be apprehetadcd-iui taking this result for the vidue of th6 %M^ 
kntrwu.qtiantityi ' likopetbe details on this subject, ttt4«vrtfi^ 
l^jJ^a/VftieAteredJoiiny tMeiHoir, will be well calculated toi4fc6t4 
plubeittwiid<tKifati)\nbioh' might stiU remain as to the 4tgit^Ici& 
apfl^roodmatioii of tihis pa^Uibiiity*. , : i j \\h 

. )To lEbcmial |ureot^ taad general idea of the limit to wbichil&iii 
iQ04in i^e^i^lt of DbservQtbt)s'ap|uroacfaes indefinite^ iir p^poi^ 
tip0 a» the number of tbem mcreases^ we mxist tjapt^^sdnffi^t 
coo8tructioifc>of a c«rve,lhe otdinates of which are pv0portiotlttb 
to. the: prohabiJities o£ the values of the unbto^n v^M$t^ 
whiqh last id coopr^ssed by the corresponding ^set^. / If %Hd' 
la,w of pfidAttbility bhangd from one observatiori (b dnoflieJ^/'tllfe' 
cwve will change aiso; and another wilt be coristi^ct^^Ti^ 
ofdimtes of which wiH be -means, for each abscissb, bet^eb^ 
tbosei of all thepairtlcular curves. This being so, the' limit IH* 
question. In every case, is the abscissa which correapdrtds W 
the. oentre of gravity of the area of the mean c^rvei TMi^ 
limit to whi<^.the mean result of the observalioft4 «o]iverg^/ 
i« not neicesaartly one of the values of the vnhnowh ^andty^ 
wbiQh.beve- .tb$ most probability, and lare given molt tteqUedllyi 
byt isolate t^hiervaitiotts. It may^even httppehthatth^pi^MJtf^ 
bUitytia^inUog^er noiie» and 4hat it cannot bb ^ven'^by^i^ 
sAQg)i»tobseryftt40ii; whieh^ in fact, wiUbd the eaie if tb^ o^iK^ 
nAtos^CiallttJbeicupvea of probability affe null for th^^faiiA^ 
abscissa, and symmetrical on each side of it. In the gtitt^^ 
c^Q^.wheiteithft ««rvc »df )^rdbabi|ity varie« item 6nfe' ob»«-vii^n 
t^MQ|hfirfc)it limy a^io happen that the ' ahsaa ^«ll thet^ri^ 

* Supplement to Th^orie Anal^tiqae des Probabilit^s, p. ;. 
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->/.*. .,A-.*-sv V/ r- cv<':'l .]/ \:^' 

may not have their centres of gravity on the same ordinate ; 

t^ aJbpii^f|s|^^Yfhjkibi «»r)re9pofidt)to line oenAto oftg^nd^tjiicf ^o 

]n0aA>f^i^,^ili t2i»BV«rytyiUt the nmnbei of obaspraticta^; iukl' 

ig/Afi^dlum^ri^iidivided uHoseveta) paii^s^'ivbiohiMiH edostrt' 

qfi[{0Qi6iderabIe7Diimber9» themean resuU&of these pairti^/seriei 

ifl^llqQt Wrtfae same^ althongh the ersor 16 be ap(irdiend«d> 

fr^BKeiaehoCthem isr very small, and all possess a very gres« 

pW)bi*ilityK • 

osIliACftkmlationof mean life is one of the mott ingenioiH 

ai^oations .whteh has been made of these principled A gHeat 

i^i^bfir^— 'a miltioB, fi;>r example — of cfaildreti are considered as 

b^ffp uttbe same epoch, and the future durati<»o of the life of 

QMh;ial»at is assimilated to an evestnaligain^ of which the 

pi^ptebility is unknown. The sums ofi all' the posdUe doralrioi^s 

(^()liki(ttimittvo to the greatest age tvhichin6n/cfin«tftaiii; tttut*< 

tiplied by their respective probabiUties^ and i?elative ito< tbv 

i^x^^iY^l then form his chance or his fai^e of Ure>:< (^on^C' 

q9^i^^ meau life ivtll be the snm of these qnantities fbt'M th(^ 

ipAMito^ivided by the number of them ; now it is easy to see 

t})^tbb(jq«ft»Qt is nothing else than the abscissa of ihe celntre 

9ft(giNii^y'Of Ae mean area, which was memtiorted above; 

'^fiS^lby taking the mean time that an equal* Tiamber of indii 

>p)[}f9al^{biQir9 k) the same country as the childreti imder donsi'* 

d^ir^t^,,)»avQ.Uved, and at a period as ueic aa^postible to that 

9^)t^ir births we shall obtain an approKimate value of mean 

l]fpj,.find£rom these observed durations of ifanman life may be 

qfji(^^^ the probability that this value does not diffiM* from 

t|[<f^trutb, auch as it has been defined, by mote than a giveti 

timeii , Xhe pjfobabiiity of living to an assigned age is^ doubO^ 

l^SvilH^t ,tbe).Aluike for a millicm of infants* bom at the Mime 

Mrjpd^* 'B^'iAmay be admitted* thai the mean ^ its utiknown 

t4iJtR^}Vafi€3S;>but>4^wIy by the extkictio« of malsldids Und the 

imjirp>femiDiMb oflsoeiety; experieilce alone can teaeh us if thvs 

nWftn hitr of .probability^ and conaeqiaeniiiy tfaie lUeon duradxM^ 

q^i&^-rtfmsiosstedoaary, or sensibly varies in king aAtervdl^ 

n^i9 .flJ90,bytiKet<ssDiie principles' 6uri; the iiseaiii aitohtagi^) 
«4i^flWl»Wit3«.of iti which may:be expefi^ted flrom l# wry* 
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IfMMfi Md 9m% of oDodw tery oo(^id«r»blf Quijdber of nmlsir 
^qperatiou^ thoi )g to say, of which the meau If^w of pc9tK»|;iiU^ 
ia $uy{M)8«() the salvia. 

la (^bar q^a•Uon8 dap^aodiag upon the «ama tbaory» wh^ 
the subject i^ tfa# greatneas qf a phenomenaa or th^ me^ajre 
of any thing which is to be determined by a series pf ob$e9:vft* 
tions, it is supposed implicitly that, among all the values of 
wtach this thing is susceptible by its nature, there e^istf^ oae 
from which it is equally probable that there will be an equfi 
differeiice in excess, or defect in each observation ; it is s^- 
posed, moreover, that this value of the unknown quantity is 
the sapke for all the observations, and it is thb valu^^ tb\is 
defined, that it is sought to discover. That amounts to s^yio^ 
that the curveji of probability relative to all the observations are 
fynimetrical on each ^de from one of their points, fmd thfit 
tbi^ point corresponds to the same abscissa for all these dif* 
lerent curves. In this hypothesis the centres of gravity of 
their areas and that of the area of the mean curve wiU j^ 
situated on a commou ordinate, the abscissa of which will 
represent the true value of the unknown quantity. By mul- 
tiplying the ci>servation8, the quantity by which we shall inde- 
finitely approximate will be constant and independent of th^r 
puQiber ; and althou^ their laws of probability may be dif- 
ferent, their meaa result will give a value nearer and near^ 
to the unknown quantity ; and at the same time, from the 
whole of the observations collectively, the probability of jts 
4«gree of ^prx^iximation may be calculated. But h9weYf^r 
amall may be the error to b^ apprehended in taking the meap 
result for the value of the unknown, and however probable m^ 
be the limit of this error, it must not be lost s^ht of that tha 
value of anything drawn from observations is always subordina^ 
tp the hypothesis already stated. If any unknown cause ^pepd^ 
the errors of Uie instrumauts or the variable circumstances whv^h 
inguaqce the phenomena, preponderant one way or the other, 
or if the thing to be determined varies progressively duriag thie 
pQBti^iiuance of the observations, this hypothesis will not hold 
goofli awl tha observations i^uld be rejected as improper for 
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'^*1M^ d^ermittfition* It will tberafbre be important t(y MdntMn 
by theobservatioBS themselves, if they «re iBCampatible with 
tbevuppositioii that Ims been made^ that b to say^ wMi tb^ 
symmetry of all the curves of probability on each side of ^ 
]p0iot cotvespooding to the same abscissa : now, in foot, condi"* 
tkms 4o exist which the observations should satisfy if this sym- 
^metry really have place. 

let us suppose, for the sake of illustration, that the mean 
yesult of a great number of observations be successively taken 
«way from the particular results of each of them, which will 
viftke known their differences each way from the mean, which 
"frill be in general very small quantities, positive or negative, 
the sum of which will be nothing. If we take the sum of any 
- powers of these errors, neglecting the signs, and the sum of 
the double of those powers, it is evident that the ratio of th^ 
-fitst sum to the second will be inversely as the greatness of the 
"errors, and consequendy a very considerable quantity. Also, 
if the square root of the second sum be taken, the ratio of the 
first to this root will also be a large number of the order of the 
square root of the number of observations ; that is, if there be, 
jfbr example, a million of observations, the ratio in question will 
be comparable to one or to several thousands ; but it will not 
be the same where the first sum is composed of uneven powers, 
and that their changes of sign are considered. This circumstanoe 
will diminish this sum ; and the calculus shews that in the hy-» 
pothesis of an equal probability of equal errors, plus or minus, 
the ratio of the sum of their uneven powers to the square root 
of the sum of the double powers, must be an ipconsiperable 
fraction : we find, for*example, that there is one against one to 
wager that the observations are incompatible with this suppo* 
sition, when the ratio shall equal a fraction not differing much 
from I ; thus, in comparing the sum of the cubes of the errors 
to the square root of the sum of the sixth powers, or the sum 
of the fifth powers to the square root of the sum of the tenth 
p6wers, &c. when we find for ond of these ratios a fraction 
which is not much below I-, that will sufiice to shew the hypo- 
thesis in question to be improbable, and, consequently, that 
tile observations ought to be rgected, as was stated above. 
In a great number of cases, and particularly in questions of 
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96 M. Poisson's Memoir on the 

astronomy, the quantity which it is proposed to determine by 
observations, is a given function of several elements which are 
already approximately known, and in which it is only necessary 
to make very small corrections, the products of which and all 
the powers higher than the first are neglected. The given 
function then becomes a linear function of these unknown cor* 
rections. It is made equal successively to all the values 
resulting from experiment, which affords as many equations of 
condition as there are observations. The employment of 
these linear equations for determining the corrections of the 
elements, by adopting for the purpose a great number of ob- 
servations, has contributed much to the improvement of the 
astronomical tables. It appears that Euler and Mayer are the 
first who employed them ; one in his Memoir on the Perturba- 
tions of Saturn and Jupiter, which received the prize in^ 1750 
from our academy, and the other in his Memoir on the Libratioft 
of the Moon. But their number being always superior to that 
of the unknown quantities, the solving of them occasioned some 
embarrassment, and this serious inconvenience ensued, that 
the calculators could deduce, from the same system of equa- 
tions, different results according to the method of calculation 
they employed. When there was only one unknown quantity 
to be determined, it was agreed to render its coefficient positive 
in all the equations that were subsequently added, to form the 
final equation, from which the value of the unknown quantity 
was to be deduced. When these unknown quantities were two 
or more in number, the combination of the equations of con« 
dition that was made to reduce them to an equal number of 
final equations was absolutely arbitrary. This embarrassment^ 
and the inconvenience which resulted from it, remained to the 
period when M, Legendre proposed a direct and uniform me- 
thod of forming the final equations, which was generally 
adopted under the name of Method of least squares of the 
errors, which was assigned to it by its author* It consists, as 
is well known, in deducting from the result of each observation 
the linear function of which it furnishes an approximate value : 
the difference is the error of observation ; the sum of the 
squares of all these differences is taken : its differentials taken 
successively, with respect to the corrections of all the elements, 
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are there made equal to zero ; 'which gives as many equatioDt 
as there are unknown quantities to be determined. This me- 
thod, if it possessed only the advantage of uniformity, and of 
freeing the steps of the calculation from all that is indetermi- 
iuite» would be an important service rendered by our brother 
academician to the sciences of observation ; but it is also that 
which leaves the minimum of error to be apprehended in the 
value of each element, as Laplace has proved by the calculus 
of probabilities. Let us add, in conclusion, that after having 
cakukted the corrections of the elements by the method of 
least squares, and having substituted their values in the linear 
expressions of the errors of the observations, if we take the 
sum of the uneven powers of all these errors, and divide it by 
the square root of the sum of their double powers, the magni- 
tude of the quotient will furnish a criterion, according to which 
observations should be rejected, or their results adopted, if they 
have, in other respects, a sufficient probability. 



On a Method of rendering Platina malleable. The Bakerian 
Lecture. By the late William Hyde WoUaston, M.D. 
F.R.S., &c. 

[From.the Philosophical Transactions for 1829. Part I.] 

As, from long experience, I probably am better acquainted 
with the treatment of Platina, so as to render it perfectly mal- 
leable, than any other member of this Society, 1 will endea- 
vour to describe, as briefly as is consistent with perspicuity, 
the processes which I put in practice for this purpose, during 
a series of years, without seeing any occasion to wish for fur- 
ther improvement. 

The usual means of giving chemical purity to this metal, by 
solution in aqua regia and precipitation with sal ammoniac, are 
known to every chemist ; but 1 doubt whether sufficient care 
is usually taken to avoid dissolving the iridium contained in 
the ore, by due dilution of the solvent. In an account which 
I gave in the Philosophical Transactions for 1804, of a new 
iiietal. Rhodium, coiltained in crude platina, I have mentioned 
this precaution, but omitted to state to what degree the acids 

JULY-HSSri.f 1829. H 
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■bQliIdbe4iI«liedi I now therefore recomneiidf tbattoitery 
BMasure of the strongest muriatic acid employecU thert ba 
idde4 an equal measure of water ; and moreoyer^ that the mtcie 
Mid used be what it called '' single aqtiafortis ;" as weU for the 
•akeof obtaiaiDg a purer result, as of economy in the pareha« 
of nilria acid. 

With mgard to the proportions in which the acids are to be 
«$edt I may say> in round numbers, that muriatic actd» equi- 
valent ta 150 marble, together with nitric acid equivalent to 
40 marbl9» will take 100 of crude 'platina ; but in order t» 
•x^oid waate of acid, and also to render the solution puceiv 
Ihere should be in the menstruum a redundance of 20 per 
-e^nt at least oS the ore. The acids should be allowed to digest 
4hree or four days, with a heat which ought gradually to be 
raised. The solution, being then poured off, shouhl be 
•uflfbfed to stand uatil a quantity of fine pulverulent ore of 
iridium, suspended in the liquid, has completely subsided f and 
should then be mixed with 41 parts of sal ammoniac, dissolved 
in about five times their weight of water. The first precipitate,- 
:irhicb will thus be obtained, will weigh about 165 parts, and 
will yield about 66 parts of pure platina. 

Aa the mother-liquor will still contain about 11 parts of 
platoia, these, with some of the other metals yet held in 8oli»- 
tion, are to be recovered, by precipitation from the liquor with 
flean bars of iron, and the precipitate is to be redissolved in a 
proportionate quantity of aqua regia, similar in its cottiposi- 
lioa to thai above directed to be used : but in this case, before 
adding. sal«-ammoniac, about ] part by measure of strong 
muriatic acid should be mixed with 32 parts by measure of the 
nitro-muriatic solution, to prevent any precipitation of pallia 
dium or lead along with the ammonio-muriate of platina. 

Tlie yellow precipitate must be well washed, in order to free 
it from the various impurities which are known to be contained 
in the complicated ore in question ; and must ultimately be 
well pressed^ in order to remove the last remnant of the wash- 
ings.. It is next to be heated^ with the utmost caution, in a 
blaekf*lead pot, with so low a heat as just to expel the whole 
of the sal-ammoniac, and to occasion the particles Of platina 
to cohere as little as possible ; for on this depends the ultimate 
ductility qf the product 
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Tkc gray product of pktnia, when tamed' oat «if the cm* 
dbk^ if prepared with due caatton, wldim fbotid lightly oo& 
htmiit^ and most then be rubbed between the hiuid» of the 
operator, in order to procure, by the gentlest means, as much m 
mn posfiUy be so obtained of metallic powder» so fine aa- to 
pass throu^ a fine lawn sieve. The coarser parts are then to 
he gKrand in a wooden bowl with a wooden pestle, but on no 
account with any harder materiaU capable of burnishing the 
particles of platina* ; since every degree of burnishing wiM 
prevent the particles from cohering in the farther stages of tin 
praoess. Since the whole will require to be well washed ia 
cdean water, the operator, in the later stages of grinding, will 
find his work much facilitated by the addition of water, in order 
to .'remove the finer portions, as soon as they are sufficiently 
reduoed to be suspended in it. 

Those who would view this subject scientifically should here 
consider, thi^ as platina cannot be fused by the utmost heat 
«f our furnaces, and consequently cannot be freed, like odM^ 
. metab, from its impurities, during igneous fusion^ by fluocea, 
iBor be rendered homogeneous by liquefaction^ the mechanical 
diffusion through water should here be made to answer, as far 
as may be, the purposes of melting ; in allowing earthy matters 
lo oome to the surface by their superior lightness, and m 
making the sdvent powers of water eflfect, as fer as possible, 
the purifying powers of borax and other fluxes b remoring 
solaUe oxtdes% 

By r^>eated washing, shaking, and decanthig, tfie finer parte 
of the gray powder of platina may be obtained as puref as 

♦ The following experiment will prove the necessity of attending to tMs 
precaution : — ^if a wire of platina be divided with a sharp tool in a slant- 
ing direction, and, being then heated to redness, be struck upon an anvil 
wish a hammer, so as to force into contact the two newly-divided sur- 
faces, they will become firmly welded together ; but if the surfaces have 
previously been burnished with any hard substance, the welding will be 
effected, if at all, with very great difficulty. 

When the powder of i^atina has been over-heated hi decomposing the 
annnomo-muriata, or has been burnished in the grinding^ I hove in vain 
endeavoured to give it a wdding surlMt, by steepiBg it in a aokitifla of 
sal^ammopiac in nitric 4oid. 

t Sulphuric acid, digested upon the gray powder of platina* thm| Jj^ 
rified, extracted less than jvbs th part of iron. 
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other metals are rendered by the various processes of owsKoary 
SM^Uiirgyt aid, if now poured over, and allowed to subkide 
ie/^t^ole^nrbasio,! a>iimrorm mud or pulp will be obtauwdv 
jFftf^. fbr.tbe furtiier process of casting. 
,1 The atould) whioh I have iised for casting is a brass barrel^ 
fif titiebesfilong, turned rather taper within, with a view to faci^. 
litate the extraction of the ingot to be formed, being 1.12 inches 
in diameteirat.top, and 1.23 inches at a quarter of an inch 
from the bottom, and plugged at its larger extremity with a 
stopper of steel, that enters the barrel to the depth of a quarter 
of an inch. The inside of the mould being now well greased 
with a little lard, and the stopper being fitted tight into the 
barrel by surrounding it with blotting-paper, (for the paper 
facilitates the extraction of the stopper, and allows tl^e escape 
of water daring compression,) the barrel is to be set iipright 
in IT jug of water, and is itself to be filled with that fluid. It 
is^nextto be filled quite full with the mud of plat ina ; which, 
subsiding to the bottom of the water, is sure to fill tbe barrel 
withoujt cavities, and with uniformity, — a uniformity t0 be ren- 
derefi perfect by subsequent pressure. In order, honjever, to 
guard i^ffectually against cavities, the barrel may l;>e ive^^d 
after filling it^ and the actual weight of its contents being thus 
ascertained, may be compared with that weight qf pl^tin^,Rp^ 
water which it is known by estimate that the. barrel O^gHjv.,^ 
contain*. A c i re nlar piece of soft paper first, and. th^ of! 
woollen clolh, being laid upon the surface, allow the, W^t^tft. 
pass, during partial compression by the force of th^,h^Oc| .^i(;h, 
tf. wooden plug. A circular plate of copper is them \pl,a|p^ 
upon the tpj), and^ thus sufficient consistency is giypw to.,-tbp» 

* Fi^m the mean weight of the ingots obtained in previous operations,! 
it is known that the barrel described in the text ought td cbntdiri li' 
o^nccB troy of dry platina powder. The weight of the contents of >lhe 

bard « iq oonees x fPiJ^ ^'Q ^/!"!i^ • + the weight of a cubic' 
sp. grav. of platina ° 

inch of yrater x capacity of the barrel in cubic inches =± 1 6 dances x ^—1 

4 .526 ounces x 7.05 = 18.9575 ounces troy. Should the b&ntents of 
tMbatPd weigh materially less than this estimated wdght; thirfe hiU# 
l^.9^yl^^p!^^^ )uufioriaUy in the , diq;K)sitioii of the pQwte* i«ifhii\^H}M^ 
liarrel 
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contents to allow of the barrel being laid horizontally in a 
fbraUei pleas*. ' . it .^ <f :.f.f-.-^^, 

The pcess which I have generaUf used hi' tfais^ ptiifose 
eowiaU of a flat iron bar AB, set edgeways^ And ^ortfvfeA 
down by a hook £, near its middle, where* it would ofbet^ 
wise be liable to bend, to a strong wooden bendi CD.» The 
bar is eonnected by a pivot at its extremity A^ with thaletiet 
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A'PGi.' ' Ari iron rod FH, which turns at its two extremities 
ajyoti iUk pivot's F and H, proceeds from the lever at 'Py and. 
is fli^" lever' descends, propels forward the carriage I, whick 
fljjfe^ fetong the bar. A stopper or block being placed in the 
VytSnl "space I i, the* carriage communicates motion to' ihe 
(kidlb^klmf tvhich is also made to slide along the bar, and 
cttH-ifeS the barrel N, which lies upon the cradle, straight 
a^iqst the piston O, which rests by its end against P» a pro- 
ji^ptioa in the further extremity of the bar. ■' ^'^ 

The;weigfat, which in this machine, when the Angle of (h^ 
lever's elevation is small, will keep the power, applied 'veM 
tically at the extremity of the lever, in equilibrio = that 

ekif^iiqif^f] whk;b expression, in the case qt thepirestr BckuMf 
%i6d^icbficonM)»Poiiet X 6* cotao of t^eaogto^'of tti^ k<v^'«^ 
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elevaiiCQ. Tbis expressiM, «t aD elevation of b\ beoomet 
lieariy 60 x power, and at an elevation of l"", becomes neafiljr 
800 X power i and when the lever becoiaes hortxontal, the 
multiplier of the power becomes quasi infinite. This expi4- 
nation will be soffik^ient to show Uie mechanical advantage with 
which, by means of this press, the weight of the operator, 
acting on the end of the lever, will be made to bear against 
the area of the section of the barrel, a circle Uttle more than 
an inch in diameter. 

After compression^ which is to be carried to the utmost limit 
possible, the stopper at the extremity being taken out, the cake 
of platina will easily be removed, owing to the conical form of 
the barrel ; and being now so hard and firm that it may be 
bandied without danger of breaking, it is to be placed upon a 
charcoal fire, and there heated to redness, in order to drive off 
Mioisture, bum off grease^ and give to it a firmer degree of 
cohesion. 

The cake is next to be heated in a wind-furnace ; and for 
this purpose is to be raised upon an earthen stand about 
2^ inches above the grate of the furoace, the stand being 
Btrown over with a layer of clean quartzose sand^ on which 
the cake is to be placed, standing upright on one of its ends. 
It is then to be covered with an inverted cylindrical pot, of the 
most refractory crucible ware, resting at its open end upon the 
layer of sand ; and care is to be taken that the sides of the 
"fot do not touch the cake. 

To prevent the blistering of the platina by heat, which is the 
«uual defect of this metal in its manufactured state, it is esAen^i- 
tial to expose the cake to the most intense heat that a wiiKk- 
fumace can be made to receive, more intense than the platina 
can well be required to bear under any subsequent treatment; 
so that all impurities may be totally driven off, which any 
lower temperature might otherwise render volatile. The fur- 
nace is to be fed with Staflbrdshire coke, and the action of 
the fire is to be continued for about twenty minutes from the 
time of lighting it, a breathing heat being maintained during 
the last four or five minutes. 

The cake is now to be removed from the furnace, and being 
placed upright Upon an aflvU, is to be struck, while hot, on the 
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1^1 vith A h99?y hwouMn bom mt Me hwikigi^flMwHy tQ 
close the mataL If in this proeei« of forgifl0k I^Q .f yU^def 
•hould beooaie bwt> ii should oa no accouat b^ lyu^^efec) og 
ih» skla, by which treatment it would be cracked iti^ioec^Myi 
kvt must be liraighteiied by blow« upon the eiLtusmitieSf dex* 
terously directed, 90 as to reduce to a stxaigbt Uoe the p^ti 
which project. 

The work of the operator is now so far complete^ that tbf 
ingot of platina may be reduced, by the processes of heatijig 
and forging, like that of any other metal, to any fovm that 
nay be required. After forgmg, the ingot is to be cleam^ 
fiom the ferruginous scales which its surface i^ apt to cpptract 
in the fire, by smearing over its surface with a laoisteaed miv^ 
tnre of equal parts by measure of crystallised bomx an4 
common salt of tartar, which, when in fusion, is a ready solwnft 
of such impurities*, and then exposing it, upon f^ platina 
tray, under an inverted pot, to the heat of a wind4)4rpaot» 
The iogot, on being taken out of the furoaee, is immediacy 
to be plunged into dilute sulphuric acid, which in th,e Gounit 
of a few hours will entirely dissolve the flux adhering to the 
surface* The ingot may then be flattened into leaf, drawn 
into whre, or submitted to any of the process^ of wbioh ibe 
most ductile metals are capable. 

• The perfiection of the methods above described, for giving 
to platina complete malleability, will best be estimated by 
comparing the metal thus obtained, in respect of its speoiSe 
gravity, with piatina, which has undergone complete fusion ; 
•and by comparing it, in respect of its tenacity, with other 
metals possessing that quality in the greatest perfectioD* 

* The chemist will find this flux very serviceable for removing from 
his crucible or other vessels of platina those ferruginous scales with 
which, after long use, and particulariy after being strongly heated in a 
coal or coke fire, they become incrusted. In the analysis of eartiiy mi- 
nerals, I have been in the habit of using a similar flux, composed of two 
psrts by wei^ of crystallised carbonate of soda, and one of orys;ti^ed 
borax, well ground together. It has the advantage of not acting, like 
caustic alkali, upon the platina crucible, and is a powerful solvent of 
jargon and many other minerals, which yield with difficulty te olher 
foxes. If the mineral to be operated on requires oxiiation« in ardir to 
^baompceeit^aiittlspitieernitoaUof aodaoif^lM^addfid* 
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tiMlbtf >whyeli> h&tdb<e«n 'completely fbsed by the bA^^Dn Ei 
]ft. €tori£d;i MA Ml oicy-i^hydmgen blowpipe, I found ix^^bB 
21;!^ ri xhe iiggregate specific gravity of the cake of m^tdlto 
Bitid^ itbefiii'fiist intrdduoed into the barrel, exolusrrdy of 
Bioistui^ i$ iriboiiit 4.3 ^ when taken from the press^ i» abOttH 
101 That k)f the cake folly contracted, on being taken Mt of 
Ac! wintd-fttrnaee before forging, is from 17 to 17.7. Tbeiaieaai 
a^terifitt gravity of the platina, after forging, is about 21<^v 
allboughf'that of some rods, after being drawn, is ZlAihwti 
Hut Of fine pktina wire, determined by comparing the melght 
0f ' k given" length of it with the weight of an equal Jength of 
goU wtreidmwn through the same hole, I find to bo 2ihA^ 
which M 'the ttia^iraum specific gravity that we can well ie^qpecfb 
W^kf given iO platina. 

^rfFheimean' tonaoity, determined by the weights requmd to 
htMk fh^m, of two fine platina wires, the one of ^'^, tlw 
other of 7^Vv ^^ ^^ ^"^^ ^° diameter, reduced to>^'Standi|nl 
of'fl'witie ^h of an inch in diameter, 1 found to; bei409 
potinds; 4iid tfae'ioean tenacity of eleven wives^ tbegbmii^ 
^itfa '^^latidiending with s^^jst^of an iwch^ ireduoed-to ibe 
ftmebvt^ndard^ I found to be 589 pounds ; die -nmiaaiHm^ofl 
thesft'dBveu leases being 645 pounds, and the mimmuHi) 4SQ 
pounds. The coarsest and the finest wire which I tried pre- 
sfflit eixreptionsi' since a wire of ^^ of an inch gave. 390 
pbunds,: aiid' a wire of ^^^.^^nr ^^ ^" ^"^^^9 ^^ pounds* If iwo 
take t59A tpouofls, as determined by the elevca conseoutim 
tkaiaptoht the measure of the tenacity of the platina prepaiedi 
by)thi^ processes above described, and consider that the tenadfeyi 
cf^gdd wite^ reduoed to the same standard, is about 500, and? 
that of iron^wire 600, we shall ha\'e full reason to be sastisfiedt 
vrith, the processes detailed in the present paper, by which pik^ 
tinathas^' been rendered malleable. i 



' 'To this paper I beg to subjoin an account of some prooessea 
rdk^ihg to two of the metals which are found in the one of 
^tioa..: i 

^^'Totsbtain'analleable paiiadhun, the residuum obtained 'fom' 
bEutning tt^ipmsakite of tkat mdal is to to cosobiuedifeitb 
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tfeth^fiiwUy pmi^ by cupelkUop^ia.wopfin ofwiU^rvMl 
teniic and a< little nUie*. The solpbucet is dien Ip I^,mi3sate4i 
alia km ited hmX, on a flat brick, and pr^ss^, whm reivMi 
la apasly consistence, into a squave or oUongiand per&ntlji 
flat cake. It is again to be roasted vei^ .patieatly» a^iarlow 
led keat» waiil it becomes spongy on the sAurraceu During iklt 
jaofces9, sulphur flies off in the state of sulphurous^acidy.espeH 
c£ally at theme moments when the heat is allowed o«QasionfiU|f 
toiaubi^de. Tbe ingot is then to be cooled; and wheoi^ida 
ccdd» 18 4o be tapped with a light hammer, in onkv tocDudoBrix 
iod <heat down the spongy excrescences on its surTaoei , The 
aitdmale voastings and toppings (or gentle hammerinip) 'te« 
^q&lh)$ utmost patience and persever^ocei before tjne tcak«r 
can be brought to bear hard blows ; but it may 5; by these 
meaaa^ at length be made so flat and square^ as to b^arbetng 
pstssed thmugh the flatting-mill, and so kumnated <to aay^ 
ilrqnired degree of thinness. 

i.'ThDS prepared, it is always brittle, while hot^ possibly fipnt« 
]^'stiU,.contauiing a small remnant of salphur^ IJbave alsoi 
fidedjisome palladiinn per se, without using sulphur; but X 
Bavei always found it, when treated in this wby, so hard mnii 
difficult to' manage, that I greatly prefer the former prooess^ * 



i > To obtairi the oxide of osmium in a pure* soUd^ and crys**- 
talli^^d stiite, I grind together^ and introdacet wbfitt grbund^ 
i9tdia)€oid cntcible, 3 parts by weight of the pulvqratddt -otoc 
of nw^imin^ and 1 part of nitre. The crucible is to be • healtod' 
tola good- fed in an open fire, until the ingredients ace r^dubed- 
tbiia.)[)ttsty stale^ when osmic fumes will be found- lo' arisa 
fiK>m.h.' The soluble parts of the mixture are then to be dis^ 
adlr^dintthe SmaUest qnantity of water necessary for thepUiw 
pose, and the liquor thus obtained is to be mixed, ia a ^tortV' 
with so much sulphuric acid, diluted with its weight of water, 
flvis eqwirvalent to the potash contained in the nitre erajfloydd ; 
but no moonvenieoce will result from using an excess of sol^ 
phuric acid. By distilling rapidly into a clean receiver^ for sO) 
long^al^me^'lts 'the osmie fumes continue to come .ovier, the 
okide lidU/ JKr,«oltectdd in the foml of a white cnutl on tfaa' 
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•idei of tbe vccetver ; and ihero meltiDg, it wQI mn down M 
drops benofith the watery solution, forming a fluid flattened 
gbbub at tba bottonu When the receiver has hcooma quiM 
cold, tbe oxide will become solid and cry^allize. Oaa sQdi 
operation has yielded thirty grains of the crystallised oxide^ 
besides « stroag aqueous solution of it« 



On Achromatic Telescopes. By Signor G, Santini^ Director of 
the Observatory at Padaa. 

Since tbe publication of my theory of optical instrumental 
Mr. Rogers has read to the Astronomical Society of London, a 
Memoir» which appears to be of the highest interest for optiicjol 
science, but with which I am unacquainted, except by.aj^ 
extract inserted in yoL v. of a periodical work published at 
Vienn«L, by MM* Ettingshausen and Baumgartner, eptitled 
*• Zeitscbrift fiir Physik und Mathematik," p. 120. Mr. 
Jlogers, considering that the principal obstacle to constructing 
achromatic object-glasses for large refractors, is the difhculty 
of obtaining large pieces of pure homogeneous flint-glass,, fr^ 
from strisB, and thus fit, by being combined with another len^ 
pf crown glass; to produce at once an achromatic len^, has en* 
tertained the happy idea of interposing between the lens of 
crown glass and its focus, when the pencil of luminous rays is 
much contracted, a correcting lens composed of two spallf^ 
lenses of crown and of flint glass, brought into contact, which, 
retarding the convergence of the red rays, and removing further 
off that of the violet rays, produces^ in the rays of mean re* 
frangibility, the effect of a plane glass ; and it is clear that 
correct images will be produced, if the surfaces of the correct 
ing lens and the distance from the greater object lens be sp 
arranged, that all the heterogeneous rays parallel to the axis 
be united in the mean focus of this last. The eminent author 
lays down a simple rule for determining the focal distances of 
the correcting lenses ; and then observes, that if these be con* 
structed, nearly according to the dimensions laid down in the 
rule, tbe remaining chromatic errrors may be destroyed by 
meansof amicrometrical motion, by which the two smaller 
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Isnaes conjoiailj can be brought nearer or removed from the 
fint ; and the errors arising from the figure will be destroyed 
by a small motion tending to separate in a small degree the 
tiro correcting lenses, without its being necessary, as in the 
ordiaary theory, to retouch the surface of the last lens. 

The simplicity of this construction made me curious to cal- 
culate numerically the dimensions assigned by theory, so as to 
verify the simple method which is given for destroying the 
lemainkig chromatic and spherical aberrations. Having, ia 
this last particular, obtained results which do not exactly agree 
with the statements of the illustrious author, I have brought 
them together here, with the results of my calculation, from 
which it will more clearly appear* under what circumstances^ 
and with what precautions, recourse must be had to the pro- 
jected correcting lens. 

Imagine a system of three lenses placed in the same axis^ 
and constructed of crown and flint glass, the indices of mean 
refraction of which are respectively m, w! ; the first and th^ 
aecond being of crown glass and convex ; the third of flint and 
concave. Let their focal lengths be />, g, r, and jj = 1 ; also, 
let the distances of the points of union of the rays be indicated 
respectively by a, a ; 6, /3 ; c, 7 ; the distance of the first from 
the second lens -zz d\ let the second and the third be imagined 
in contact As the correcting lens should produce in the rays 
of mean refrangibility the effect of a plane glass, 5 + r will 
be = 0, that is, g = — r. Now, considering that the rays 
parallel to the axis, a case which takes place in the object- 
glasses designed for astronomical observations, will be a = 00, 
a =p = 1, 6 = — (I — d) ; and assuming, for the sake of 

brevity, t = -; — » —, — r» the equation, which should exist to 
^ ^ a m m — I 

destroy the longitudinal aberration of refrangibility, will be 

1 + *!L(l«^ = 0; from whence 5 = 6«(?-l); 

r= — i*(^— J); whence d and 6 being assumed arbitrarily, 
the focal distances of the two correcting lenses will be obtained^ 
from which the rule laid down by Mr. Rogers evidently fol- 
lows. 6, jft r, being obtained, the other distances /S, c, 7, are 



Digitized by 



Googk 



108 Sig. Sautini on Achr&miMc Telescopew. 

readily ascertained, since ^ =r— ^^ a^d the last lenses being^ in 

contact, c will be = — /S,«ind since r tt ^'^, •yiriliaxtJ-ii' '/^Thd 
figure of the lenses^ such that the longitudinal spherical aberra- 
tion may be destroyed, remains lo be determined.' For this 
p^rpof^e,, let ^ X\ >i!\ denote arbitrary numberi^^ on ^wbidh tboit 
figiipe depends;, and, for brevity (as in my Teorra^^Ii' %\x6^ 

menti Ottici, vol. i. No. 104), let ^ = q (rl\)I X^^lf 2> 

'^^ i2 Tm-l 2) (m-l') ' '^''^'' ^' "^'^^ denoting similar funceioi^ 
when the index m relative to the crown glass chaDg€i$ intpf^e 
ir^dex m' relative to the flint. The proper reductions ^b?i^ 
then made, it will be found that the equgltion «iyfin,,n^ 
No. 108 of the above cited work, in order that the loi^g^tuidjyp^rir 
spherical aberration in a system of three lense$i mgy,bi^,|4fiT. 
stpqyied, js brought, in the present case, to the JSwowfing tj-- 

iu which are the three arbitrary quantities^ X^ Pi', t^/r.lt twto oS 
therP3 however, being determined at will* thie lUini foUoAnrs^ 
wbe^Pj, from the well known principles of optics, IhoiraJjBs ifor* 
each of the surfaces of the lenses will be obtained^ ' . . 

NUMERICAL EXAMPLE^ 4 

To eoftstruct an achromatic object glass^ from tho 'feregobs^ 
principles, with crown and flint glass of Franenhoftr'S m^-'^ 
nufacture, of which the following are the indices :— 

For (he crown mean rays m =1.5300001, ^ ^^^ ' ,' 

For the flint meaa mys m' « 1.634494 ) , , ^ «,\,»,«^ ' ^^ 

From which we get ^ = 1.650853. Having assumed rf = | ; 
h will be = - i, from whence q = 0.072317, r — - O.0T23tT/ 
^ = - c = + 0.0594247, y = - 6 = 0.333333a. With.reapeut/ 
to the figure of the lenses, two of the three quantities,;!., x', x", 
remaining arbitraxyi we shall deteaninex,Vi .m that the first 
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tw(f lenses sHatl he isosceles, which wiO be done by means of the 
folt)wuig^<piaiioii9 (No. 106, vol l}>^ - ' i / « < 

Btcksi <hese, in the present case, we shall obtain K=r 1.6000676^ 
X'izi8.23;)7e2 ; from >f hence equation (a) will give x''=:a917899. 
Accoiding to these numbers, the radii of the lenses will come 
ptit «9 follows :^^ 

Istleni, R::^R» = 1.06. 
, IM lens, R»* = R»" = 0.0766555 ; double convex. 

34 le^, of flint glass, double concave: R^'^s - 0X)800292, 
tl^= — 0.1075404. 

-' ^Thfe tiperture should be determined so that that of the cor- 
veetftig lenses does not exceed the half of their focal lengtli. 
The^aperture of the first lens will thus be about = 0.108 : in 
i^Otfml numbers s: 0.1, which exceeds remarkably what is 
adopted lit practice for the larger object-glasses. 
-"Lelus laowsee, first, how in this system the chromatic aber- 
ration is destroy^ for the rays nearest to the axis ; wherefore 
let us assign for the first lens 0.002; for the second, 0.002; 
fcr A^ third, 0.001 5 and let Ar, V, ifc^, it^, Jt»^, A' represent th* 
distMil^k at which the rays nearest the axis unite after refrac- 
tioh «ti the first, second . . . sixth surface. From the pin- 
ciples of dioplJricS'We shall find. 

For the mean rays. For the red rays. 

K.MW)^^^^^M^ » (L0689577 k s 3.0S4M0 m » OM034id 

*l (TT ?-^S(?^?^ -^ * #.1809460 A» =: 1.016046 **» == 0,IW*450 

A« = 0.1542802 k> = 3.14150 A" = 0.1575919 hy = Q.314422 

So the remaining chromatic aberration will be = 0.000)272. 

Before proceeding to calculate the spherical aberration, it is 
as well to destroy this remaining aberratioa by a small variation 
i d given to the distance d. Calling I k^ the correspondent 

vafi^OQ, of k", there will be found J i^ = — /y ^.g J d > 

ii^lieMifi}]:^ wi^ shall havef, 

• ^ ' 'l^dr the, mean rays, k* = 0.314150 — 0.889959 5 d 
:.' . 1 ' Jo^the Wd rays, k' tr 0.314422 — 0.805748 ) d 

Making these two values of k^ equal to each other, there will 
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be » d s — 0.003230 ; wherefore d es 0.663437. Recalcu- 
lating the values of k by this corrected value of d^ we obtaui 
the following results : — 

Mean rays. Red rays. 

k ^ 3.060000 hP^ = 0.0590609 k ^ 3.094550 k^ ^ 0.0603006 

A« = 0.999673 k^ = 0.1815420 A» = 1.016946 k^ = 0.1828973 

h^ >: 0.1547307 k' ^ 0.317137 hP » 0.1580190 k' « 0J17921 * 

Remaining aberration = 3.000016 

from which it results that the remaining chromatic aberration 
may be neglected. 

For the purpose of determining the spherical aberration 
which takes place in this system of lenses, with the superior 
distance d corrected, we shall denote the angles of incidence 
of a luminous ray which goes toward the extremity of the fiiat 
lens in successively refracting surfaces, by t, ty t^^ • • t^ ; the re- 
fracted angles respectively by Z, /', Z^ •• Z^; the incliuAtioBs of 
the directions of the refracted ray to the axis, by o, o\ cf^»* o^; 
the distances of the point of meeting from the respective re- 
fracting surfaces by A, A*, Ar"--^\ Then retaining the above 
quantities for the size of the lenses^ and in round numben 
regarding t = 2^ 43^ we shall find, 





For thai 


mean rays. 




/ M 


o / // 


t = 


2 43 0.0 


0> = 2 53 7.96 


/ = 


1 46 30.8 


A» =0.995676 


= 


56 29.2 


t»l = 9 39 45.36 


k tr 


d.0585405 


/a «6 17 53JI5 


^ = 


3 38 80.40 


o*« = 6 14 59.77 


^ «= 


5 36 9.16 


kP = 0.1539007 


tiU=. 


18 56 27.6 


0^ ^ 5 14 46.7 


^ = 


29 46 38.1 


k^^ = 0,1813396 


ora = 


17 5 10.3 


t> = 3 32 54.9 


/i« = 


0.0529159 


^ = 5 48 23.0 


i^ = 


29 12 51.S 


0' « 2 59 \7A 


/»' = 


17 22 27.2 


A^ = 0.316238 




For the red rays. 




o / // 


^ n 


f = 


2 43 0.0 


ol = 2 50 11.3 


I t= 


1 47 8.6 


A« = 1.012955 



* This should be .317121.— £o. 
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F<vtbiredr»|i 


!. 


a / M 




/ n 


= 55 514 


t»» = 


10 8 43.80 


k = 3.0930420 


/H =. 


6 39 1.45 


t» «= 3 38 52.68 


ott = 


6 19 53.65 


A = 6 33 12.63 


*» =* 


0.1571548 


tiii = 19 28 62.3 


©!▼ a 


2 23 30.0 


f" *: 50 28 50.9» 


**' = 


0.1825478 


o»»= 17 19 61.2 


•> t= 


3 42 26.3 


A^= 0.0538743 


f = 


6 1.9 


t** = 29 53 44.8 


d^ = 


3 A 54.4 


P^ « 17 57 23.6 


A^ a 


0.315527 



For the mean rays nearest to the axis k"' is = 0.317137, 
which, compared with the above value of Jt^ for the remote 
mean rays, will give the remaining spherical aberration, 
= 0.000899 J that is, abont ten times greater than what 
writers on optics lay down as tolerable to the eye. 

Mr. Rogers extols, as one of the advantages of his new con- 
struction, the power of removing the spherical aberration by a 
slight separation of the second from the third lens, which is not 
to be defined, but to be performed by means of a micrometrical 
adJQStment, until it is found by observation to be destroyed, or 
at least rendered unappreciable to the eye* Although it does 
not appear very commendable to idlow a micrometrical motbu 
to this system of lenses^ from which may arise errors of cen* 
tering more dangerous than those it is sought to avoid, it does 
not appear to me possible, at leOMt in this ej^mple, to remove, 
by this method) the spherical aberration. In fact, introducing 
a small distance S df between the second lens and the thirds 
the chromatic errors are reproduced which had been pre- 
viously destroyed. We must, therefore, on this account, make 
the distance d vary contemporaneously by a small arbitrary 
quantity, i d : calculating numerically the eoeJ£cients of S c2, 
8 d' in the expression of k^, as well for the proximate as the 
remote rays, I obtain the following results : — 

For the nearest mean rays, ;{▼ = 0.31 7137 — 0.88962 U — 28.8332 J <f 
For the nearest red rays, A^ = 0.317121 — 0.80472 M — 27.5364 W 
For the remote mean rays, A» = 0.316238 — 1.21610irf — 34.8746lcf 

* So in the original, but this e>ddenUy should be 30^ 28^ SO.O''.— -Ei). 
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Mtfrfftg ' att' ^^Wfkm btetw^n tte values o(f *♦, w^^dtiteifi^ 
Jrf =- + O)dl4013, » €P tii - 0.0809021 5 andifce correcting^ 
lend«d beittg pt^vteirsly supposed in contact/ the negative refetilf 
is itedmissiWe. I do not wish to deduce generally from thfe,' that 
•with no Other ratio of dispersion the chromatic and spherical* 
abewatibnsmftynotev6h this way be destroyed; only it appears' 
tlmt they vary Considerably with the distance 8 rf'; so that, i^ 
even in other casei the thing be possible, the micrdmetrical ap- 
pstttitus s/houH be constructed with the greatest care. 

Ntrt having succeeded, by varying the distances, in destroy-* 
ing 'the ^i4j[Aeritjal aberration, I have had recourse to small * 
artrtt^rtrf VArtittions, d R**, d R\ given to the rays of tliefast * 
lens/wMchl Have regarded as positive, although r^latiyfe thh' 
condave' teftS, hating with greater facility obticitied In'tMs' 
hj^htisfe'liie getif^ral equations relative to t*fe patJi «f W*ray ' 
of lighr. • Itt this way ! have found the following equations of ' 
cowlittoil. • . ,.^! .?/ '-. 

i , , .. . ■ . ^ M'M -, ■ f 

Forthe neofttsk njieanrays,*^ = 0.317137 — 10.07444 rfR*' — 5.?l 794 dB^i^ 
For the nearest redrays, A^ = 0.317121 -^ 9.79024 dK^ — 5.37508 dUy 
Forthe remote mean rays, k* = 0.31 6238 — 12.15546 dR**'— '4.95^661 d^ ' 



/ ;fit M 



The resolution of which gives d R»^ = - 0.0009655; 
rf R^ s= + 0i)006401; k^ = 0.316280. From whence the ^ 
corrected values of R^ R^ will be R»' = OlCT^^l; 
R^ := 0,1081805; the distance remaining d := Q,Q63i3^^ ,1 ,,r 

If now the distance k^ of the point in which. ih^tipfr$««|tH(#t'j 
behind'43helalst-leB8 be directly calculated in this system^ there 
will be found — 

For the xn^aii rays nearest the axis, k^ = 0.316^145^ , 
For the redrays nearest the axis, kf f= 0.316136' 
For the mean remote rays, k^ = 0.316120 

For the red remote rays, k^ = 0.315460 

Bemaining aberratioii8. . ., ^ . / 

Chromatic in the mean rays» « 0il00009 ., ,.. ^ 

Spherical in the mean ray^ = 0.000025 . . _ : 

' ,, Spherical Jn the red raya, = 0^066? . , .,., , ^,. . 

Hie fii^ two remaining chromatic iind;sphencal ab^rr&ttotis 
are extremely minute, and without tho snaall ei;rors. Irpno^ 4«j«,^- 
tal4es \o 9i^vea.places of figure^lor Tvi^bo^' ii^'hi&ai^fifQ^ 
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ive^icept; theJU^ Uiat is the qriierical aberration ii^ th^ red ray!^ 
U^bout the saxne order as that which remains m thi^ doubI# 
obj^t glasses, constructed according to the theories oC Hor- 
s^rnel and Fxauenhofer ; and therefore less than >vhat lexQuMt^ 
in th^ triple ol^ct- glasses. It cannot be taken away altoge^t 
ther^ but .may still be diminished, if it would b« wont^ w^Uf tA * 
give up tbf) .simplicity of construction wbkh l(9ose& of «qvAl 
corvature pitMent, such as we have supposed the fi^st w^ tb§ ,, 
aecoDd tii be. But it is evident, at the same time, that the.aber- 
rations vary considerably with the rays of the laa^t le^ ; and , 
h^noe the construction of a correcting lens of tbi^ SQft; /^u^«s . 
gi^^t caiiQ^ a|id should not be recommended, j^xc^pt foi: tbq 
gretrter.^If^SQQfies designed for astroaomicaJl ^bfervf^ns^ foe 
l¥|^iph.tl^y MVf be employed with greaiad^^a^taga and saving 
ofi.pffvWf^ lAnotbec gr^ advantage fron^ the construotton 
of Mr. Rogers is, the field being free from a coloured e^^e* 
In (act, the condition that should have place in a system of 
thre^ Ttenses separated by the distances d, d% and disposed [ 
TO^fii ih^ s^me a)c!s, that the coloured margin should t>9 . 
lemoved, is represented by the equation (Vol. ii. No. 246) 

* Ami^^!V^^*^"'^W^ ^^^ '* identical, since cl'=0; j+r=0. 

Such a^^ombihation^ moreover, deser%*es all the attention of 
practical o^ticUns. 

GiovANMi Sahtini. 



Travds in Turkey ^ EgypU JVubia, and Palestine y J-c, in 
1824, 5, 6, and 7. By R. R, Madden, Esq., M.R.C.S. .2 vols. 
London, 1829. 

At a moment when political event:?, of a magnitude scarcely to 
be estimated, are rtvetting the attention of the world upon 
Turkey and Turkish interests, comes forward this, among 
other worics, calculated to satisfy the literary craving which 
Bocb a,statp,of, titungs^ia a^re to engender. But, indepetideat 
of the interest which Mr. Madden s work possesses from the 
pecdliar drcunjstances of the times, it is >vell worthy of atteu- 
tioi^jfatr «fc S ' tii ti otoi tn^DbvtouslyfaithfoF picture which'^ it 
1829. X 
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presents of theccmdition of mankind in thftt extensive mgiM 
which' owns the sway of the Grand Signior. The author en- 
gages in the task with no ordinary claims upon our c<mfidenee. 
His was no rapid survey of a country, taken with pen in hand, 
where impressions are noted down as they first arise, un- 
checked and uncorrected — ^where much is trusted to second- 
hand information — where matters am treated of, foreign to the 
ttathor*8 usual habits of observation and thinking. We have, 
m the instance before us, a gentleman, bred to the profession 
of physic, and though not yet possessed of its highest honours, 
well skilled in the knowledge which entitles him to themi so- 
journing for four years in the country which be professes to 
describe, with an ardent love of information, a good under- 
standing, an unprejudiced judgment, and abundant opportuni- 
ties of exercising all his faculties of observation and research. 
Such a man can hardly have failed of producing a book cre- 
ditable &t least to himself, and useful to others ; hut Mr. 
Madden^s volumes have the additional merit of a high degroe 
of literary polish. His style is easy and flowing. His graver 
reflections on literature and science are pleasingly mixed up 
with playful anecdotes, descriptions of scenery, and the little 
incidents of his own journey. It is impossible to read the work 
without feeling an interest for its author. His accuracy is 
unquestionable. His good humour never deserts him. This 
is all for which he takes credit. Apologizing, with much mo- 
desty, for his literary qualifications ; acknowledging that he did 
not carry in his head Herodotus and Hamilton, Focod^e and 
Pausanias, affecting not to be a learned traveller, he lays claim 
only to some share of patience and philosophy. An Unruflied 
temper and a cheerful demeanour he has found to be the best 
passports to Turkish confidence. A mild manner and quiet 
deportment will, he says, carry a traveller through difBculties, 
which peevishness and pride (the too frequent qualities of an 
English traveller) would have rendered intolerable. * The fero- 
city and fanaticism of the most obstinate Turk maybe subdued, 
as it would appear, by good humour. 

The volumes before us contain a vast fund of information 
respecting the present political and social condition of the 
inhabitants of the various provinces of Turkey, — -European, 
Asiatic, and African. These, however, we do not propose to 
analyse at present. An ample field of observation remains in 
the medical and philosophical parts of Mr. Madden^i travels. 
As a medical man, Mr. Madden had ample opportunities of 
ascertaining the state of literature, and more especially of mie- 

T, ,'.-..1 , 
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4tome^ io ih^ oountries thsough isrhich be traTe)Ud« and he 
«ppeafs to have availed himself of them most fully. It shall 
be otir object to lay before the reader the substance of the 
kuithor's observations on these important topics, following, 
however, our own arrangement of the matter. It may be pro- 
per to premise, that Mr. Madden's Travels are written in the 
form otletters to his principal friends, whom he addresses on 
the subjects adapted to their respective capacities. His female 
acquaintances are entertained with the description of a Turkish 
toilette, and an occasional poetical effusion. The Keverend Mr. 
M*Pherson receives copious details concerning the Route of 
the Israelites, and the passage of the Red Sea. A letter to 
Thomas Coltman, Esq., barrister, affords the opportunity of 
describing the state of Turkish law, and its formidable ad- 
juncts, the sack, the bowstring, and the bastinado ; while his 
medical friends, Dr. James Johnson, Dr. Gregory^ and Mr* 
Joshua Brookes are favoured with accounts of vapour'^baths, 
amulets, and wadjoum^ the dysentery, the ague, and miu^y 
0uch {blagues and pestilences. 

. The volumes teem with accounts of the low condition to 
which medical science is reduced throughout Turkey ; and auch 
probably it was throughout all Europe not many centuries 
baok. It has been well remarked, that the state of medicine 
may be considered as the criterion or barometer of the state of 
science in any country. Wherever science and refinement 
have extended their influence, there will medicine be most 
cherished, as being so eminently conducive to the interests and 
happiness of mankind. The following lively sketch of the 
mode of conducting business at Constantinople will illustrate 
Ibis remark »-^ 

, ■ " There are about fifly medical practitioners in Constantinople, 
|]^iicipi|lly Franks, from Italy and Malta, and a few Ionian Greeks, 
Armenians, and Copts; of this number there are, perhaps, five 
xegjularly educated physicians, and two of these are English gentle- 
men, highly respected, both by the Turks and Franks. Every 
medico has his allotted quarter ; he beats this ground daily in pur- 
suit of patients, and visits all the coffeehouses in the district with a 
Greek droguemdn^ as interpreter, at his heels, whose occupation it 
U to scent out sickness, and to extol the doctor. They are ever to 
be fnind on the most public b^nch of the coffeeshop, smoking vrith 
))fol(MHid gravity, and prying into the features of those around 
them, iar a symptom of disease* I confess I had to descend to 
this degradatioh, to get practice, in order to become acquainted 
with the domestic customs of the people. The first day my drogue- 
^1^ who had just left the service of a Roman doctor, and had 
.l^en i^ractisihg on his own account since his discharge (for all 
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cUqgil«mfii l^eeoi|ied9cAors)y.took upon him to teach vou^ my prpr* 
feasioQ^ dMiy, which i he made to consist, in never givi;ig aayic^ 
before I got ii>y fee, in never asking questions of the ^ick, ^d ii^ 
|iever giving intelligible answers to the friends ; I was to look for 
symptoms only i^ the pulse ; I was to limit my prognosis to. three 
words, * In Snaltahj*^ or, * Please the Lord,* for doubtful ckse^'; 
and 'Allakharim,* or * God is great,' for desperate ones. I 
took my post in the coflfeeshop, had my pipe and coffee, While ' my 
drogueman entered into conversation with the Turks aboat us/* -^ 
Vol i. p. M. 

The story then proceeds as follows : — 

, /^ A well-dressed man, who had been sitting by my side, in silence| 
for half an hour, at last recollected he had a wife or two unwell^ 
and very gravely asked 'what I would cure a sick woman for"?* 
I inquired her malady, — •* she was sick.' In what manned shfe 
was affected, — * why, she could not eat.' On these prentiseiA i 
was to undertake to cure a patient, who, for aoght I knew, itiifght 
be at that moment in articulo mortis. I could not bring myself Id 
lUive the bargain ; so I leil my enraged drogueman to go ti^ugh 
that pleasing process. I heard him ask a hundred piastre^, ail^ 
heard him swear, by liis fathei's head and his mother^s soul, that I 
never took less : however, after nearly an hour^s hailing, I saw 
fifty put into his hand ; and the promise of a hundred more, when 
the patient got well, I saw treated with the contempt Which, in 
point of fact, it deserved. No man makes larger promises tlian a 
Turk in sickness, and no man is so regardless of them in con* 
valescence. I visited my patient, whom I aflef wards found botll 
old and ugly ; but I was doomed, on the first oceasilm, to see n<^ 
part of her form ; she insisted on my ascertaining her' disease wHli 
a door between us, she being in one room and I in anotW4 the 
dooT was ajar; and her head, enveloped in a sheet, , ' .^ occa^ 
biouuily projected to answer me, was the only part of her 1 had a 
glimpse of; this was the only woman I ever attended here or 
in the islands, who would not suffer the proi'anation of my fingers 
on her wrist. I, liowever, could just collect enough from the 
attendants, to cause me to siispeci she had a cancer ; and I did 
all, under such circumstances, that I could well do — I gave he^ an 
opiate.*'— pp. 57, 58. /••'''>' »»' ibdr nDjrorj smoa 

At page 59 is a well fold' ktbry'of a Turkish 'c6W^iilt^tiWn^^dt 
iivhich the author assisted. Nothing can display more clearly 
the miserable condition of the medical interest in Turkey than 
this scene. A host of doctors, Jews, Greeks, Italians, and 
even Moslems, thronged round the sick man's bed. Amongst 
tliein were jumbled the friends, slaves, and follow^ers of the 
poor patient. The latter gave their opinion as well as the 
doctors. But he who took the leading share in the business of 
itie ditf, was a Turkish priest, who administered to the diseased 
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bbtS 6f "sotfl and body. After a most iminteMlgiblri erotdi«im| 
oil of wax was proposed, and agreed to. The docfoti got their 
fee, (four Spanish dollars each, the only rational ^art of the 
story,). and the patient soon afterwards died. The secret of 
the Turkish priest's activity then came out. The bulk of the 
patient's property was invested in a mosque. 
. The iaith of Turks in the power of amulets, fertilising 
potiotts, and madjounsy seems to be universal. Indeedt from 
what we learn in these volumes, the principal busings of the 
doctor is the prescribing of these efficaciow remedies. " There 
are few Mahometans," says the author, page 63, •* who dp not 
put faitli [p amulets. I have found them on broken bones, on 
acKing heads, and sometimes over love-sick hearts. The latter 
9Jie yioiii by young ladies, and consist of a leal" or twp of ,the 
kyaciiUb*. &)metimes these amulets consist of unmeaning 
wi9ffd8,.«t other times of a scroll, bearing tbe words^ ' BismtU 
lab/ '^ in the name of the^most merciful Grod/ with aome cab- 
balistic sign ; but most commonly they contain H'verso c^tbe 
Koran. In dangerous diseases recourse is had to the mo^ 
potent of all charms, shreds of tbe clothing of the pilgrim- 
camel which conveys the Sultan's annual present to the sacred 
Jfliy!i' ^'Xhe amulet in most common use is an amber bead, with 
a triangular scroll worn over the forehead. This is probably 
an imitation of the phylacteries which the Jews were con^^ 
mancled * to bind for a sign^ upon their hands, and to. b^a^ 
frontlets between their eyes.' " They are manufactured by Ma- 
#aboot8 «iid' Amb sheika. Some very pffeposAeiK)ius.a]P4pli«ar 
tiidneoftt eriiflilair kind are occasionally to bo.seeo^/suck asa 
Toasted mouse laid upon a gun-shot wound, and intended to 
Extract the ball. These absurdities, it may be said, only indi- 
cate the low state of intellect in the mass of the Turkish popu- 
lation, but it may reasonably be doubted whether the sick would 
^ |)etter off in the hands of the faculty. 

n,, ^^ies were incessant in their demands upon the Doctor for 
some potion that would ensure fertility. A woman in Turkey 
has no honour or respect until she prove a mother, and all there- 
fore are desirous of a progeny like Priam's. In spite of the 
specifics, however, they have in general but few children, for 
polygamy is undoubtedly injurious to population. But great as 
is tbe fondness of the women for medicines to make them 
fruitful, it is exceeded by that of the men for aphrodisiacs, 
which they denominate madjoun. The author was solicited for 
jthem in every province of the empire which he visited. It is 
j^mentable to think that hardly a man arrives at the age of 
five and thirty whom debauchery has not debilitated and made 
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dependest for his pleasares upon this sort of advebtitious ex* 
dtemeift. The common madjoun of Constantinople is com^ 
posed of the pistils of the flower of the hemp plant ground to 
powder^ and mixed np in honey, with cloves, nutmeg, and 
safiton. 

Every one has heard of the opium«-eaters in Turkey, and the 
author was naturally anxious to inform himself coiiiceming 
this supposed fascinating practice. The coffee-houses where 
the TheriaJciSi or opium-eaters, assemble are situated in a 
large square, near the mosque of Solymania, and on a 
bench outside the door, they await the wished for reve« 
ries/ Thertf the author stationed himself to watch the 
effects of the potent drug. The gestures of the men were 
fnghtful. Those who were completely under the influence of 
opium talked incoherently. Their features were flushed, their 
eyes had an unnatural brilliancy, and the expression of their 
countenances was horribly wild. The effect is usually produced 
in two hours. The dose varies from three grains to sixty ; one 
old man was seen by the author to take twenty-four grains in 
two hours. He had been in the habit of eating opium for five 
and twenty years. 

The effects of this practice are painted by the author' in the 
most dismal colours. ** The debility," he says, ** both moral 
and physical, attendant upon it, is terrible. The appetite is 
destroyed ; everv fibre in the body trembles ; the nerves of the 
neck become affected, and the muscles get rigid,'' producing 
wry necks and contracted fingers. Life itself, as we may wen 
suppose, is shortened by it. A regular opium-eater seldom 
lives beyond thirty years of age, if he commence the practice 
early. The habit, however, is too agreeable to be easily aban« 
doned, The man is miserable till the hour arrives for taking 
his daily dose, but when its influence begins, he is ^11 fire and 
animation. Some compose verses, and others harangue the 
bystanders, imagining themselves emperors, with all the hareitis 
in the world at l^eir command. 

The following detail of the author's own feelings when in- 
toxicated by opium, is too curious to be omitted. It reminds 
us very strongly of the inhalation of the nitrous oxide which 
Sir H. Davy describes as producing a <* thrilling, and a sen^ 
ef tangible extension highly pleasing, in every joint.*' The dose 
which Mr. Madden took was four grains, shortly after which, 
he says — 

" My spirits became sensibly excited: the pleasure of Uie sensa- 
tion seemed to depend on a universal expansion of mind and matter. 
My faculties appeared enlarged : every thing I looked on seemed 
increased in volume ; I had no longer the same pleasure when t 
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closed my eyes which I had when they were open ; it appeared to 
me as if it was only external objects, which were • acted <inf by th0 
imagmation, and magnified into images of pleaBure : in shovt^ it wb« 
* the fynt exquieite music of a dream' in a waking momeiit I 
made my way home as &st as possible, dreading, at every step, that 
I should commit some extravagance. In walking, I was hardly 
sensible of my feet touching the ground. It seemed as if I slid along 
the street, impelled by some invisible agent, and that my blood was 
composed of some etherial fluid, which rendered my body lighter 
than air. I got to bed the moment I reached home. The most 
extraordinary visions of delight filled my brain all night. In the 
morning I rose, pale and dispirited ; my head ached ; my body unA 
so debilitated that I was obliged to remain on the sofa all the day; 
dearly paying for my first essay at opium-eating." — Vol. i.» p« 2d. 

Early in the month of July, 1825, the author reached Alex- 
andria, where the first thing that attracted his notice was the 
climate of Egypt. His observations on this very interesting 
topic are somewhat desultory, but we shall extract their sub* 
stance for the benefit of our readers. 

From the 1st of May to the 20th of June an easterly wind 
1}Iows, called the kamsin, or simoom. It is the poison wind of 
the desert, and its effects on animal life are oppressive in the 
extreme. It produces such languor and exhaustion as made 
the author often lie for hours on his divan, incapable of the 
slightest mental or bodily exertion. The sensation was inex- 
pressibly distressing. It was not, however, the degree of heat 
^vhich occasioned it, for the thermometer is not affected more 
ihan five or six degrees during its prevalence. Perhaps 90«i^ 
electrical condition of the air may be the real cause of this shi^ 
gularly depressing influence upon the nervous System. 

The country, which has had no rain since March, Is now 
completely parched up. The soil is split into innumerable 
cracks. The trees are scorched. The only plant that survivejs 
tbe drought is the alkaline salsola, which covers the burning 
sands. About St. John's day (the 24th of June) the fiieie df 
nature changes. The north-west, or Etesian winds, begin to 
jilow, and so continue till September, diffusing at Alexandria 
aa agreeable freshness in the air. A heavy dew, called the 
nopta, falls also at this time. The drooping plants revive, and 
pestilence is stayed. Alexandria is at all times very damp. 
The atmosphere is saturated with a saline vapour, which coti- 
deuses ou the walls and furniture of the houses, in small crys- 
tals of nitre, sal ammoniac, and common salt. The soil is 
every where coated with these saline particles, and every thing 
jaaade of iron rusts. Yet in this saline atmosphere not injurious 
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-tofafeatboig; disetoes '^ the^ Ititigft^ we tinknowit. ' C^^ 
ditiiKiig>tbe [ftrnvahiiKe' of the Bt^ian gules, the &ky of H^pt 
is. setfeoe^nd ^eatotiUHjr bhie. 

'All Egypt in the vicinity of the river is a lake, from the b*s- 
ginnin; ef August to the end of October ; that is to say, thfe 
Nile then . brings down all the moisture which the Etesian 
nvindS) ileaded mth clouds from the Mediterranean, had been 
carrying up since June. On the subsidence of the Nile, agri- 
^i^^ur^ commencea. Early in January spring puts forth its 
bucU,, and iA April the first harvest is ended. By a system of 
ifrigatioa the.country is made to afford a second harvest, which 
isveaped in Angostt prior to the overflow. 

At AleXMidria the thermometer, during the stimtner tnontfas, 
•acMom exceeds 90^, nor is the heat oppressive ; yet, owing to 
other eausea, its cHtnate is the most unwholesome in allEgy^t 
Hie principal of these is the vicinity of the JLate Mareotis, 
now a saline swump* The quarter of the city nearest the lake 
is subject to intermittent fevers in the spring, and to malig* 
mint putrid fevers in the autumn. 

, The clim^e of Upper Egypt is singularly dry, yM ;»yc*- 

^QreS| five or six hundred years old, have thriven therftwith- 

. cffAjO- 4rop of xmn, and some, which are highly mtnated, withfmt 

dven •deriving Biaisiuie from the inmiSation. A sheet of 

. 'jpapev nay bd exposed there all night without its imbibing a 

* <plirtiel» «f moisture, the nocia extending only to Lbwer and 

Middle Egypt. In Alexandria, Damietta, ana Hosetta, there 

. joimon^or l^^araia from November till March, andaomietimes 

. lemeasiv^lyiCQkl weather; but in Cairo, though Only onehwA- 

dred and fifty miles distant, there is mudi leas of both.' "'In 

. Upp^ Ejyp^ ^here is no rain for six or even tea yeans^ but 

Yi^^ ^t^ do^ <:ome, it is in torrents. During the intensfrbeat 

...of SMiniper many birds leave Egypt, while the sw^llowsnof 

, finropei . mak^: it their abode in winter. Their iast atarting- 

1 place appears to* be the Morea. 

. iti Amecboal m«n travelling throtigh Turkey must'nattiridly 
bear ranch of the plague, but Mr. Madden did more: h'e'sAw 
agreat dedlof it, and studied the disease with a very proper 
degree of professional zeal, avoiding, we are happy to say^ at 
the same time, those absurd attempts at bravado, which Wve 
' .^ost some English physicians tlieir lives, and others their cha- 
racter for common sense. One of the best chap^ersi in Mr. 
Madfl^n's first volume is that which he.devotes tq the ajU^ject 
:ofpTa^ae (Lelfer XVII. to Dr.Quin) ; and his opiqiops i;e9|ly 
appear to us so good, that it is but justice to bring ,the;m* at 
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spi9^ length/ befbre Aiir i«actars^ nlfae aiitiiMrthwi^flOikie >ei|n^ 
jTf^BCp^ ibe pi^^e, both at aQn$taitiinQfdci';«tt4 muGmdifei, 
bufhis notions of it were then eoiduf ed» . BOBodthnes^jbolisviag 
it to be contagious, sometioies infeotioiui^ and spin^thnes 
either the one aof the other* On hisarnvaLat Aleiandria be 
found the disorder very rife; the natirtts vera! periahing at 
the rate of eighteen per day, and few days pMs^ over without 
the death of nn European. > < • 

*' For so stuail a pupulation as that of Alexandria, say 'sixt^^n 
thousand souls, the mortality was considerable : evety' house was 
shut up, the servants were not suffered to go out, money was passi^ 
through vinegar before it was touched, letters werC'Smoked, papers 
were handled with tongs, passengers in the streets |K>ked unwary 
strangers with their sticks, to avoid coixiQ)unication»,pec^e Uaarougfid 
round the doctors' shops to know how many died in the njght; the 
p!ague was discussed at breakfast, contagion was cifescribed at dyi- 
ner, buboes and carbuncles (horresco referens !) wjere, bur themes at 
supper. The laws of infection were handled by young ladies jn 
the drawing-room; 'a cat could communicate Uie , plague, but a 
dog was less dangerous ; an ass was a pestiferous aiU^al„ but a 

-ll'erse 'was i^n-contagious. Fresh bread was highly siisceptible, 
bbtbotohera* meat was non-productive/ If you looked' at a man, 
<hefeW his grain; if you complained of a headacb; tfe^re was a 
(genen^ flight;, if you went abroad with a sallcKW cb«ek;tbe people 

^.fled in, f^U directions ; if you touched the sldit of a Christian's jooat, 
,^qu ra^ec^ hiv choler: and if you talked of M*Le«B, yaut intcUQCt 
wa^ suspected to be impaired." , i - 

....TW (author, visked the plagae hospital daily, sometimes 
italliiigswitbbiifii his host, Mr. Casey, whose fears he httd some- 
• jioWiJQQDtriYedtooveKome. i 

M. < «*^ep^i»thotise consists of several small rooms, with Vgifaied 

1 wibfknriappomte the dbor facing the east, as if intend^ fbr fecelv- 

' ing/the poisoneus wind of the desert. There ii neither' diair'tior 

.^tabte>in this dungeon ; the solie fiimftare ig a CaH^ hikd, :ca))eA a 

cafan^ with a mattress, and a sheet,' Whith senreafor ashroUd a 

ilLik iait I. The iluui i, gLiKiaily locked on the uikhappy - patient, 

an Arab attendant sits smoking^ his pipe outside, and very rarely 

enters to moisten the burning hps of the suflTerer, or l]0 les^n the 

terror of his solitary confinement ; once a day the It^an, .doctor 

enters the room ; orders a decoction of marshmallows, or elder- 

floWer water, and then departs. Of all human horrors, earth has 

nothing to compare with the dismay depicted on the feati^ res of the 

bick, in these dreadfiil recej)tacles of pestilence f*' ' , , ,• 

We would have wished to spare our r^ader^f^ ffiediqal descrip- 
tion of thfe plague, but the history wbic}! Mr. , Madden gives of 
itiks occurring in his own servant, is so striking, and so illostra- 
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tive of tfaa common phenomena of the disease, that ve cannot 
pass it over. He had taken his man with him to a supposed. 
ca^ of apoplexy ; it proved to be the pkgue. 

*' The second day after this, I observed him stag^gering as he 
walked, his eyes bad the expression of a drunken man^s, his features 
were tumid, and yet he complained not ; i asked him in the even- 
ing if he. fdit unwell? he said he had a cold; but I perceived he 
could hardly keep his feet : his pulse was very frequient, but easily 
compressed and not full, his tongue was of a whitish brown in the 
centre, with the borders very red. 

'* I saw the poof fellow had the plague, and I took him to the 
hospital. When we arrived there I saw him shudder (and well he 
might): he said to me, 'Don't you recollect, sir, I said in the 
Bazanr, that health is above every thing ?* I never was more un- 
comfortable ; I felt as if I was in some sort accessary to his disease, 
Headach and nausea distressed him from the time he was put U^ 
bed; lio ::^Li,LiLU Uc.jU^ntly, but he said 'his heart was burning.* 
At night two livid spots were discovered on the forearm, with.purple 
streaks, extending to the axilla and terminating in a bubo. His 
skin was parched and burning, his eye glaring on one object; and 
when his attention was called off, he talked incoherently, and com- 
plained of his tongue becoming swelled. His pulse at sunset was 
one hundred and eighteen, small and obstmcted, his features 
swollen and of a sallow crimson hue ; but next morning his colour 
was of a darker purple, such as denoted congestion somewhere, 
strangling the circulation. His regard was constantly fixed on the 
ceiling, and the low thick muttering of his lips hud been incessant 
during the night. At four o'clock he bounced out of bed, escaped 
unnoticed, passed the outer doOr of the hospital, and tan, nkked as 
he was, several yards in the direction of his home ; but here he #a§ 
overtaken by the people of the pesthouse ; he had just sunk dowii 
quite exhausted. The strength of death, which had carried him 
thus far, was now gone ; and, with the help of two Arabs, he Was 
born? h-ck to Ijis dungeon^ (for it deserved no beUer name,) trail- 
ing his feet, and his head sunk on his bosom. I saw him tw9 
hours after this ; the bubo was the size of a small or^inge, tlie two 
livid spots had become large carbuncles, his eyes were glared, ye^ 
tmnaturally brilliant, and his fingers were playing with the bed 
clothes; at dusk the rattling of the throat was accompanied witli 
spasms of the muscles of the neck ; these went off, and after a 
couple of hours, without any apparent suffering, he died.'* 

The author has his own speculations on the causes of plague, 
and upon the proper mode of managing it. These, we think, 
very rational and deserving of mature reflection. His uotioa 
IS thaf, the plague is essentially of endemial origin, in other 
words, that, tbft .original miasm is formed by some obscure pu- 
lie%tiv^,prw^^ wi that the atmosphere is only the viedium 
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by which* the poisonous matter, thus eliminated, reaches the 
human body. He goes a step further, however^ than this* 
Common malaria he believes to be formed from the decompo* 
flition of ^eaetable matter contained in the soil. Plague 
miasma, agam, originates in the putrefaction of animal mat-* 
ter, the production of both depending on certain states of 
moisture and heat. But while the author is thus clear in at- 
tributing to plague an endemial origin, he is perfectly satisfied 
that it is also a contagious disorder, and that the contagious 
emanations from the lK>die8 of the sick may produce the disease 
in others, in three different ways: — first, by contact; secondly- 
by means of the breath ; and thirdly, by woollen clothes and 
other famitis, which have become saturated with contami*^ 
n«ted air. The contagion of plague, according to Mr. Mad- 
den, requites to be in a certain state of intensity to produce 
the disorder in others. Hence it is, that with proper precau^ 
tioD, a pest hospital may be visited with impunity. 

"In a word, plague under all circumstances is contagious, but 
under some, ikr more so than under others. In a well-ventilated 
chamber, where the bed-clothes are shifted daily, where the floor is 
washed daily, and a fire kept constantly in the apartment (thU I 
consider the most important agent of all in carrying off' the foul air) 
there is hardly any peril in approaching the bedside of the sick, 
avoiding his breath, and suffering no part of one s dress to touch 
the bedclothes. At four feet from the bed of the plague patient, in 
an airy room, there is no danger whatever. The miasma, I have 
ascertained^ by much observation, (so far as an invisible agent is 
amenable to observation or experience) does not extend beyond a 
very few feet from iU source ; I would say, not four feet from the 
bedside, and then it becomes so diluted by the surrounding atmos- 
pber^ as to prove innoxious." 

From these statements it appears that the plague is, in the 
author's notion, more allied to typhus fever and to ague, 
than it is to small-pox and measles. It is held by the best 
physicians, that the two latter diseases are entirely the prodace 
of wftfZ actions, and that no combination of agents, exterior to 
the human frame, can give rise to them. The complete ex- 
emption of the world from these complaints for so many hun- 
dred years, and the fact that at St. Helena they are myariably 
imported, are decisive, we think, in favour of this doctrme. 

On this point then we are perfectly agreed with the author. 
But we have our doubts how far he is right in attributing the 
origin of plague so exclusively to animal decomposition. He 
strives to account for it thus :— In Turkish towns the butchers 
kill their meat in the public streets. The streets are never 
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cttkttiJe^;^^ IWka'ttogA; ^kUl dtid rats, itr6 con Stan tlf*titl6*i 
^liife' trid^ei. ' Thfe caiTibti 6f cainels and asses hia/ b6 sieti 
lyin^^ M the great thorobghfdres. The Turks sfeldom change th^ 
Hhen^'and in spMfr 6f meJr daily ablutions, are, in^ality, it 
Vt^f drrty pedple/ In every town of the Levant the JewisK 
qnartefis the fii'st affected by plague, and there every de^crip-J 
tibn 6f animal putrefaction is, par excellence, going forward* 

We inust do the author the justice to say, however^ that he 
does not overlook the facts that seem to associate the plaguy 
with some condition of the soiL •* It ceases,^ he tells; us (pi 
281J)V ^* when the inundation is established, and begins When 
thtt land& have been drained.'* This he attempts ta'eXpIiii^ 
by saying that the atmosphere is thereby rendered a befttbt' 
re&ipieM of the pestilential effluvia which have their b*7|^in else- 
whei'e; but we can hardly go along with him in this refitii^-* 
mfent. To' all this theory, however, is appended the foUthii'rig: 
veiy philosophical reflettion: — " - i 

^' t am endfavouring to illustrate this scourge of the Levant by 
fkcts, fqr I disclaim all theories. In a science, like that of medicine. 
Where there are no general rules, there can ])e no unerring and 
u'rtivei^al principles ; and, above all, in an anomalous disease, Tike 
thfet of plague, he who soars into the clouds to analyz.e thefloat- 
itig p&riicles^ of miasma ; to search after the causes of ihefomes^ 
and- not tto study 4U effects ; to prove that the disease bulittf^ottdcii^ 
only»i tnr oontagioiiB Oiily ; taken only by the breathy or iiDiy/b]p'lbe> 
t^>)iM)h/j iq w$k9te veseareh and learning on Inere iermn ;i veaivJMhig^ 
abpHt ^^istinctioi^ .between endemics and epid^mio^, ;)bl|ti:9eK^ 
twilling fi^^i^tjqn to the treatment of the diseasp ;. tj^ fpa^,,^^^, 
may ,^9guir0, notoriety, by the novelty or iMenuity ^of hj^ijtheiofljE^ 
but he IS not likely to lessen the mortality ofthe ,(hspr4f;Vt'! , . .| , ♦' 

,^Pbfe)iQpi|iiMons which the author has been lied ta-ei^rtsinrjon 
{^,tr,^W|ift of the plague may be 8ui»meditt{pin..aTfewiW0ffd%^ 
5e^\pandm»?na,WeediBg,fladall measures of deple*ioiw whilst, 
}^p pjq^sjbh^hi^^t confidence in stix^og stimulants^idi^slUQ/ 
apd^ pWP«an<^nt. Wine and brandy were his sheet aQ(mm«* 
Tbftse.be g^LV^ from the first moment the pati^ot came; pndi^ 
h^$ paif^^V^ though the eye waa suffused, the cheek fluslfeclij 
anrt tlx^, fifcin dry. The first day h^ gave his brandy ^nd Water^ 
one-third spirit; the second day he made it half and Jba)f;Qiv 
the third j^y he contented himself generally with keeping up 
th^ excitement by strong Cyprus wine. If the patiept Ijye to, 
tlf^ ,4xij^c^^y<^>e! is very, likely, tp recover. TbethiixJ is^watipri 
gf^^t,d^i?g6r.,. 3y this treatment (with sonae oth^r items, of^ 
m^ipor^iroffoiliance). he sav^, .in Candia^. fiv« patienisiOtitoC 
mn^u j£liYeljyiiduflg>»howevet, he^ allows, depends 1911 i«arlf 
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tr^^eot, So. sfitisfied was be with, his spcce;^ atiCwdiii, 
that^oix his arrival at Alexandria he proposed to attend plagua 
patients for the season, and undertoc^ to save prom Sj^venty tq 
seventy-five per cent of the sick. Tb^ measure, however, wa^ 
niever carried into effect ; and we suspect^^had the author tried 
hia plan u{)on a large scale, he would have been disappointed. 
We are quite ready to admit that the principle of his treatment 
is gQod^ but the virulence and depressing influence of the poi- 
spn is such as to bid defiance to all ordinary restorativesw 
Besides^ the plan has been tried and failed. In the Ionian 
Manidsy in I8I69 the tonic plan was pursued by several pmo 
t^opers^ but the patients died, in spite of wine, brandy, and 
ppium. 

At Cairo, Mr, Madden visited the lunatic asyhiro» and he 
fayours us with some interesting observations on the state of 
eastern countries with regard to mental alienation. Fanaticism 
being a great source of insanity in most countries, and religious 
zeal being very strong in Turkey, one would think, a priori, 
that itisanity should there be very frequent. The reverse, 
however, is the fact. There is very little madness in Turkey 
compared with other countries, which the author very reason- 
ably attempts to account for in this manner* Turkish fana^ 
ticiam is founded on certain essential doctrines of foith^ which 
Aeitber admit of doubt or disputation, whereas English fiiikaH 
tkism'wimts'aU this consoling security : ** With os, the fiuiatio 
wsv^er&^with' the wind of every doctrine ; and while h^ works 
bea>r(sn^and «ai^ to gain his neighbour to hrs sect, hrs own 
bosioifa i^di^rtcted with a thousand doubts and scru|)I^. His 
aftktetyfor his neighbour's soul undermines his Own Intellect 
at last ; and thus fanaticism paves the road to Bedlam. ''^ 
:^'If ii'ibrtcmatethat insanity is rare in Turkey;" f6f^;jiid^lng 
Mm^hiAt the afutborsaw at the lunatic asylum ki Cairo; th^ 
{k>oi^ ^Creatures are miserably provided for. Hh^^Oiifbttih,^ 
whijy inade of one solid thong of hippopotamus ' hide, was itt 
oonsilani Use. When he inquired about their' allowance, hte" 
be^itd; to big horror, that there was none except what chairitabl^ 
ptopte Were plea^d to afford ftom day to day. The^rtrthor>' 
very kiMly, sent for some food, which the poor =creirtut*6y d^^ 
touned Hfk^ hungry tigers. ' "* 

^ There Was one thing I could not help remarking. The ruling 
passi6u 6f the Mahometan character was preserved even in Insanity^ 
(^tf tndrt,* wfto begged me to give! him "bredd, spat tipoVi rii^'when 
H^ goU it ; ' attbther, who s<tized ontWe pifeee of #atcf tth^ldti, i^hiYh 
the w<dmidtt^ b«>ugh<f him, with all'th© -eag^m^s/'of ftiWihe; abJ 
sMaaedtemi eating it; 4iim§ry -its fce^was, he^i^dforr^d'flihgiDg'U 
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at a Chri^ttaii*8 head mther £haii satisfy hk oraTiDf stom^hi' >ttt 
eoncealed it for near a quarter of an lK>iir, till I was oppoa4e bis 
-window, h€ then thrust his naked arm through the bars, and U)r«w 
it in my face. In spite of my entreating, he got the courbash rouod 
his uncoTered shoulders.'' 

While traTelling ia Upper Egypt, the subject of embalming 
naturally oame under the author's notice. He was a diligeat 
investigator of the tombs with which that district abounds ; 
and the following are a few among the interesting observations 
which his researches led to. The tombs are met with in the 
Libyan moantaiD, on the north*west side of Thebes. They 
perforate the mountain from top to bottom. The lowest are the 
most highly finished. These are inhabited by the Arabs, About 
three fauncked of whom pass a miserable existence in these sepul- 
chres of pride. The staple commodity of the place (Gourna) 
consists in mummies, the Arabs finding it easier to live by sell- 
ing dead men than by the toil of husbandry* In the traffic 
of mummies, however, there appears to be no little portion of 
fraud ; for the author states it as his firm belief that in all the 
cabinets of Europe^ there are not probably twenty musDOsies 
in the same cofl^ in which they were originally deposited. 
Having bad the good fortune to cure one of the old troglodytes 
of a bod fever, be gained admission, with great difficulty^ to 
the interior of the pnncipal tomb, and there he found the 
mamafeoture of mummies going forward : that is to say, the 
best mummy cases being laid open^ the cniginal wais taken out 
and sold, and its place snpphed by one of an ipferioc kind. 
A little red paint in a cofiee cup set all matters to rights again. 
From this he proceeded througn a narrow passage into auQ^er 
cave, which was literally crammed with mummies. They 
were lying b horizontal layers, as they had, in all probability, 
been deposited some thousand years ago. In all the sepuU 
ohres which the author visited^ he never found one mummy 
pkced upright. Yet Herodotus so describes them. He nur- 
ohased three mummies from his old friend, all in exceUent 
ptcservationt for about sixteen shillingi, the regular cost prii^e 
for such articles from the Frank agents being from ten to 
fifteen ponixls. They illustrated the three modes of embalm- 
ing common among the Egyptians. The first consisted simply 
of drying. This could not have been practised generaily, in 
any other country than Upper Egypt, where the dryn^^ of 
the air is so extraordinary. In Lower Egypt the mummies po 
to pieces on exposure to the external air; and at Alexandria, 
where the atmosphere is tery humid, noummiea, whicbi had 
resisted corruption in a dry air for perhaps forty centuries. 
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dicomposed iv as .many boors. A few plaoM in other parts 
^ the worid pocfeeas, from local causes^ the same antiseptic 
frojierty. Hie author mentions^ as an mstaneev the vaults of 
St. Michaei^s church in Dahlin. 

The second mode of embalming consists in the injection of 
Mtne autHeptic drugs previous to drying ; and the thirds which 
is the most perfect and sumptuous of all, is thus effected :»*^ 
The visoera are removed, and the body sprinkled with aromatics 
-attd natron. After drying, it is enveloped in folds of gumoid 
Itnen^ and placed in coffins according to the condition of the 
deceased; The great principle of embalming is the exdusbn 
of the external air, but much is undoubtedly attributable to 
the agimcy of antiseptics. The author ascertained that one of 
the principal ingredients in the mummy balsam was colocynth 

Cder. The same drug is employed in Upper Egypt for 
poying vermin in clothes, presses, and storerooms; and 
the ostriciHfeathers sent to Lower Egypt are sprinkled with it. 
in the head of a mummy of a superior kind, he met with a 
balsam, in colour and transparency like a pink topaz* It 
bttmed with a beautiful clear flame, and emitted a very fragrant 
bdonr,. in which the smell of cinnamon predominated. In the 
heart of one of the mummies he found about three drachms of 
pure nitre ; the heart being entire, this must have been in- 
jected through the blood-vessels. Mummy powder was for- 
tnerly in use all over Europe as a medicine^ and, according to 
the author, is stall employed as such by the Arabs, who mix it 
vrith butter, aad esteem it a sovereign remedy for internal and 
external ulcers. 

Another topic of inquiry suggested to the author by his 
nesidence in Upper Egypt, was the question, who are the de- 
scendants of the aboriginal mummifiea Egyptians 9 To decide 
this point, he made a collection of the skulls of the various 
inhabitants of Egypt, — ^Turks, Jews, Copts, Arabs, and Greeks, 
and the following are the conclusions to which he came. The 
old Egyptian head is of so peculiar a form^ that it would be 
impossible to confound it with the Turkish, Grecian, or Arabic 
head^ it is extremely narrow across the forehead, and of an 
oWong shape anteriorlv. Among the many thousand mummy 
htMNk which he examined, he never found one with a broad 
expanded forehead. In phrenological laognage, those anterior 
organs which mark the seat of the reasoning powers were not 
wet) develope^t. 

•Ntebuhriand most other travellers have stated the Copts to 
'he Ae great body of the descendants of the Egyptians; but 
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this the ^f^thor will not agree to. The Coptic- Jioad Is tiko^,, 
ther pf a liitterent form. A line drawn across the orbits frou^ 
one external angle of the eye to the other, is ia the Uopt* hi^lf 
an inch longer than the same line of the mummy head,). H^rOfr 
dolus describes the old Egyptians, among whom he was ac4 
tually reslfjing, as a people of black skins and short wouliyf 
hair. The Copts have neither the one nor the other. They^ 
were, in all probabihty, adds the author, a colony in Lowef 
i^;-y[)t, in the time of the Egyptians, speaking their bnguage,i 
but not of their race, - ' .1*^^ ^ 

".it is among the Nubians," says Mr. Madd^n^.f* that we, 
must search for the true descendants of the Egyptians ;t ^; 
svyarthy race, with wiry hair; surpassing, in the beauty of .^h^iiy 
slender forms, all the people of the East ; living on the coo&pj^^ 
of 'Egypt, whither probably their ancestors had been drive|rH)>j5| 
the Persians, and possessing a dialect which, though" miws^g 
with Arabic, no Arab understands." The measurement of thcL^i 
Nubian head corresponds with that of the mummy iiVj^y^rjq 
particular. r.'^-.,!;:] n t "- - o1 mux 7/oIIc 

Having completed his survey of Egypt, the author pfej^i^^d 
ti'VisIt Palestine. His journey across the Desert^ tedi6^s,,^gc|^j 
ppTinfal as it was, afforded him the opportunity of making iiiauy// 
itjtjeresting observations. These we must here endeavour t0)( 
abridge. n 

Xi^aving San in company with his Bedouin guides, he startedd 
for Suez on p.. camel. The soil, for the first iifteen miles, j(>dii'* 
far as Salehie,) was covered with a saline crust like hoar frodl|i^ 
which impeded vegetation, but did not altogether prev^ttP"iW*^ 
The true sandy desert begins at Salehie, a string of inrt'i^e^l^^ 
villages, Avith a population of about 8000 souls, shaded %'2i"^ 
long row of date trees. A party of Bedonins, encamped in thi^' 
neighbouring plains, received them kindly. Akamsin wind se^j 
in the following evening, attended with its usual debihtutingl^i 
eflTects. The sun was obscured with yellow cIoikIs ; the ;^if|[g 
was loaded with particles of sand ; breathing became difficuItHij 
Saad.was driving in furiously with the wind through ere«yf»tono^ I 
vice in, the tent, penetrating books and clothes, though liidiopiq 
in a hair skin sack ; it even got into the author's watch^cnsev^i 
Thq Uxermometer, at two o'clock, stood at 110° in the shade, 
and i^ tlie sand outside the tent, at 135°. The tent itself wtiajfl 
like an oven./ .Starting at dawn next morning, our tiBvellerG 
soQU lost all trace of vegetation ; and he often, wondered, ho Wiu't 
withpvi,t Jandrajirk, trace in the sand, or compass, tlw BedoUiosio 
contrived lo follow the proper route. Theji , >v^^_$f^4y 
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sMftl^ €(^^'koi'1^^ ABkraigHt. course, occasionatty l&ing 
iMtfeti f^'dfetterv^thi^ir track, and to correct any little deviations. 
THhi ib^Jf^ bf weHfc where they took up their stations for the 
Dfghi^Ufl^^ umt heA water. The dew which then fell was 
hieavy^ '• The Bedouin maxims for preserving health in the 
B^ciM ai^ highly extolled by the author. They are, uever to 
d(k*ink \w the day-time, nor to sleep with the head uncovered. 
Thetitote a traveller drinks during the day, the more thirsty 
h£f^et£(7'at n^ht, he may drink to his heart's content. The 
Bedonins seem to fdlow the example of their camels^ and lay 
iti'bVfertiight a stock of water for the next day's journey. The 
fCtitkot is hidf indined to attach some value to the Arab notion 
cjfl^'mbfWfic influence in the moon. Ophthalmia and catarrh 
aw ^^kpeeWfy considered to be owing to moonbeams. " Strange 
ai'lhi^'ttiEiy'se^m,^ says the author, ** I really believe there is 
simifis'ihfltiifdC^ more than that of common dampness In the 
nS^til Hei^,^ "He was strangely perplexed with that singuiai; 
plfetfotaifenOtt of the DeseK, the mirage; but this we must; 
allow him to describe in his own animated lan^i^e. . . ; 

, '* We hk(i now journeyed in the Wilderneasi three digrjSt 9^4^x014. 
nie^ting d human being, and without seeing «ny living creature. , 
Wtthttlhxiy er^eavonrs to resist the delusion of the Mirage^l found 
itf '^aH« imfyossf ble this day to persuade myself that my senses did 
not deceive me. At one moment, the rippled surface of a lake Wa^ 
before my eye^ ; at aaoliii-i uiiii.', u tliick plaiiiaUoit a})pt'aieJ on 
either side of me; the waving- of the branches was to be seen, and 
thiei view was only changed for that of a distant glimpse of a city : 
the masques and ininurels were distinct, and several times I asked 
my Bedouins if that were not Suez before us ; but they laughed at : 
me, and said it was all sand ; and what appeared to me a city, a 
forest, or a lake, the nearer I endeavoured to approach it the far- 
ther it seemed to recede, till at last it vanished altogether^ * like the 
baseless fuhric of a vision, leaving not a wreck hehind/. If 1 were 
to speak of the nature of the Mirage from my own sensations, I 
should say, it was more a mental hallucination than a deception of 
the siglU; for, although I was aware of the existence of tbe Mirage, 
I eould not prevail on myself to believe that the inmges which were 
painted on my retina were only reflected, like those in a dream, ' 
from the imagination ; and yet so it was." Vol. ii. pp. 199, 200. a iii 

.Hfe^^httbryof' the formation of a sandy desert occupied thfe ' 
auliiei^i^thotightv. Whence came the accumulatiotf of sand? 
Did'il «h^ayB exi^ there, and occtipy the same extent bf sui' 
faOB<P^^droM its<origin betrafeedio depepnlatioti add thewaht 
ofeooltivmUoftiP .^Hie tight of the wide oceah'ofthe WHdetti^^ 
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lAturtily stigge^ted these questions, but thdir fli^lutteii, Wfn 
Mr. Madden, is far from being easy* He seotits De*satx'* 
notion that Nature, havihg expended all ber art in perfecting 
the rest of the world, left the Desert but half made up; and 
throws out the following for want of a better explanation : — 

" The Deserts, I imagine, from the peculiarity of their situation, 
were the last places from which the waters of the Deluge retired ; 
consequently the deposition of sand, in those places, was much 
greater than elsewhere. This sand is identical with that of the 
oeean ; it is formed of the same transparent particles of quarta and 
silex. In all probability^ in ancient times, it did not occupy th^ 
tenth pari of the surface which it now does ; but when population 
diminished and cultivation ceased, the sands in the interior were 
dispersed, by the pre? atling winds, particularly those of the north 
and wcBt, over the plains ; and the soil, for want of irrigation, be- 
came an arid surface: plantation, which above all impedes the ac- 
cumulation of sand beyond it^ when no longer attended to, favoured 
the desolation of the land. 

** On the seacoast, particularly of Egypt, the flatness of the 
country allows a free passage to the winds, which come loaded from 
tlM shore with particks of sand. Thus I particularly remarked on 
the shores of Rosetta and Damietta, near the Bogbas, the setting up 
of a small stick cm the shore would be a sufficient nucleus^ in the 
course of a few months, for the formation of a mountain of sand. 
One thing is certain, that wherever there is water, no matter in 
what part of the Wilderness, there vegetation is to be found. Tht 
stopping up of canals, and the want of irrigation, are the giieat 
CMRies of-dwolation which favour the extension of the Desert The 
OMBtry Ifom San to Sakhie, and probably to Sues* was fomicrly % 
CMhivttted covntry : the rains of palaces, sueh as those of Zoaa wnA 
thM of the Beit Phcnvoriy now in the middle of the Beseti, prove 
that the country around them must have been cultivated* and 4kmJ^ 
at A very short period before our era." 

The latter half of the second volume is occupied with 
some very interesting pictures of the Holy Land. We can 
anly findjroom, however, for the foltewing sketch of the Dead 
Sea» or the Sea of Lot, as the natives call it. From the 
finmnxit of a sterile rocJk, he first looked down upon the 
glosiTf lake, three hundred feet betow him. The towermg 
mountain on the opposite coast coast appealed akno^ ten 
miles distant. 

•• The moon was shining in all h^ oriental splendour, on the 
desecrated scene ; the shadows of the rugged promontories around 
me were reflected on the lake; bat on its surface not a ripple vra* 
to be seeft ; the silence of death was there, and the malediction of 
htflpmn was written on the soil ! For miles around me there was 
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QpMlfrweffe 90iDpletfily OT«rpQwered. 

. " J rsposed on the bare rock for half an hour ; my feet wer^ cut^ 
ill many, places with the sharp fliQts which aboand here^ And it waa 
with difficulty I could descend the mountain. About six in the 
morning I reached the shore, and much against the advice of my 
excellent guide, I resolved on having a bath. I was desirous of 
ascertahiing the truth of the assertion, that ' nothing sinks in tha 
Dead Sea.' I swam a considerable distance from the shore ; and* 
about four yards firofn the beach I was beyond my depth ; the water 
was the coldest I ever. felt, <md the taste cf it most detestable; it 
was that of a solution of <nitre,- mixed with an infusion of quassia. 
Tts buoyancy I found to be iar greater than that of any sea I ever 
swam ht, not excepting the Euxine, which is extremely salt I 
could lie like a log of wood on the surface, without stirring hand or 
foot, as long as I chose ; but with a good deal of exertion 1 ooutd 
jast dive sufficiently deep to cover all my body, but I was again- 
thrown on the surface, in spite of my endeavours to descend lower.' 
On coming out, the wounds in my feet pained me excessively : the 
poisonous quality of the waters irritated the abraded skin, and ulti* 
mately made an ulcer of every wound, which confined me fifteen 
days in Jenisalem ; and became so troublesome in Alexandria, that 
my medical attendant was apprehensive of gangrene.** 

On the shores of the lake the author found several fresh-' 
water shells, and the putrid remains of two small fish, which 
he believes to have been carried down by the Jordan, for he ia 
couyinced that no living creature is to be found in the Dead 
$e^. He spent two hours in fishing, but be only caught sohmi 
Utumen. The GEM:e^of the mountains and of the surroundAiig 
eountiy bore tm him all the appearance of a voloenic Rgieii»^ 
th(High becottfesses he neither found pumice-stone nor ge^ 
Biiin© bkck lava. The soil was covered with white poroiie- 
stone and red- veined quartz. On the mountains on the western 
aideof the lake were large quantities of the stink stone, the 
te^nt fracture ef which produces a strong smell of Bulphurn 
ftted hydro^n. The surface of the water on theae aborea is 
covered with a thin pellicle of inflammable asphaltum* Thie 
proce^ from fissures in the rock on the opposite beach. 
After coagulating in the cold air^ it cracks in pieces with an 
e^ioy^OQ, and is drifted over to the western beach. On com- 
ing out of the water the author found his body coaled with it> 
and likewise with an incrustation of salt, about the thickness 
of a sixpence. The rugged aspect of the mountains, the ter- 
rible ravines on either shore, the romantic forms of the jagged 
fpcks, all prove that the surroundbg country has been the 
w^e&Q of some terrible convulsion of nature. 1 have no heaif* 

K 2 



Digitized by 



Googk 



182 Maddea^s TravetHiii Turkey, S^c: 

tation, adds the author, in saying, that the sea tirhich occupies 

ooversthe^ crater ot a ypltun^ ;' and that, m all probability, 
heaven made that mbde of destruction the instrunieut oi^ 
Divine ven^nc?. A bottle of the water of the DfeM BeW, 
^Mfldi'^.TBiaatti^brbught h6me wth him; tvas fenilyzed last 
Wlfttftk<t^DP/WBlittm Gi^^goty, at the London tJiaiveiWty.Tto 
fi>%»9iilg'.k bi^^tnalyms : — • ' ^o 

^1 j ^'iCmidrid^ofBOdiiiii^ witkatrao«of)>roiiliM iQi^d^^ > ^^' 

, , Sulphate of linjia ...... f*-?T..rl ..ri* 

erit lo "^CviUj ii :,:'.:: ■ .. . . '. ,.;... I j)lf.it^ lo Jili'i 

^^^ lli^^ ihobl>^M<Miti^ drlciitnslanee pei^ha)ir & fe^ ^e^df^ 
kiplhsbtfaarkr ii ao'vtoible ou6elrto the lake; nQtWhhdtEEi|dnig*jdHtp 
f^ fp^^m^ i? PPPM^wally, flowing into it. Dr, Sbaw <»Ici49^^ tf^ftt 
thi^ JTordan^s^lv ij^nds into the Dead Sea six millions aii^,wjjpetv 
tnousan^ tons' of wattr, ami yet there is never any visifile tnc>ei^se 
oFHiMtf^tfbb ifiUlf^ helfht of the water, thoiigh ^Ohi^^^^liikiiff 
cnrotteobsly^tes lbai> it varies ^ differeni psricKk r Jts*f^Denlesl{ 
^wpef^dthjd^;!^.^^ nMles, and its e:^treia^ Iwy^h if ,.a,b^ 

seventy, ., , ^ '"..'" 

With^.jth^^^we^invst conclude our eartracts uon^,,J|^^Mag-> 
den's very ipterestihg volumes. We had marke^ many omer 
&il&%6rw itbtlte, for the an[thortvas very'6t)^^aifti''^«id 
m^^ ^rioijfe £&t«K of a ^cientigc nature wOl^ b^1bli£rd'{Hs^$Mto 
^WHigl^^«^ P^S^ > But we. favve «ndieiit)iughi^f^j<Mfik)i^W 
atticy^.ifee9TOhiterHi-gtteatiop to the ^HMrk^ianll.ito^iiprfaBsiiiiHi 
1!»l}lfftafewwrahl^ ide^ of Mr» Madde»*^s.t^i|pta.>^f4i^ofl<te« 
ffFCTfiin^^;55fcth? ^P^ i^ i^ adaptation tp sQ.^«at.^vf^f^e^ 
of tastes. The physician^ the divme, the politician* find the 

Sierp lover of adventure, will find in it.\fthei;ewithano ipterest 
n&t &tfWgkfetch ofthb work now given will, at I^d^, kffiM 
i64^dW;ifl^'if is tiotUtBlv^o^ tsteM j^tii^'&Pthb^^S^ 

llfPaStelrt^ ''^ "*'» ' U't»'{ -' -.-:• r • 14 '. . : ;^ 1*1 li. Oil! 8jdj yd 
yit)7 fli ban ,oijO ,i -n r.,? ^[ i:/>i ; ;'• > i r • :. • . J^) 'ij ;jH^Jra "Bo 
-^oo od nnn {.Mi a >>u ,.. a <- j* i w ;.:..i .... '-luo? v/ollBiiii 
ot Jf^XJf'O f ^•''rfh'-"! , ■*•",''- v., - /r--, ' '' - -- T If* ^ vt *)i .hofoub 

no ^f;r:ri ^>''ri^ 'T : ' * : , i> i . tini i K i fK ^.7 ■ .r , ' { ^ T '^rJ ijf-ff ^-Jfjj 
''(' i:>l)tiy) B,'j-:;'.' • .' ... - '"' " -■ ^' v/o) 7'»nMhnt>1 thHl 

vl^ji^oviiu; j^fNrir i.^' .: :.• . <- ,.; ih.- , '^ [• C-: cJ ?o .ilDirfv/ 
oi hidj o)B:>i[»ni OJ *•»).' ^v^ o.i.ti ^";,, '-^ »^ "^'.^ .>--;f'oHjn'^iI ^larlw 
ao^d 3/£fI blfi^Vf uior-. ^fo irfgii r» jo c^uy^jin yd ^ldl ajBJimi 
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iJe^Sir^ '"* • '' '••'*' ^^''- '' ^'"'""'^ 



Cornish FhherUs,' 

I n.nj *)'«. ft j'-»/| ', 

J attempts some time ago, awl thrPjagh H;foww^r^ 
Bumber oCyoar Journal, to call the attention of irhet|>pp|>ii9tpr% 
of the Cornish fisheries to the probable adiantagd^'thatiiaigbb 
be derived fron the nse of lights, as practised in Bamtny parts 
of the y9^lA, towards attracting the shocits of the pikhard, or 
inducing them to come nearer to the shore than if i^ Conceived 
they have done for some years past, "that this notice did not 
fail of itt intended effect, is at the same time a proof of the 
ipj^f^if;^ pf your Journal, and an inducementi to. if^npif; the 
flube^Bubject in this manner, rather than throvgii tlie.DotntnoB 
art* tdl^r tfaethod ofa newspaper. But it proves' vrtikli^ ttjf 
ihijcH'^oite Consequence, the activity of mind, of thai' rekWi( 
ep^i^rtwad apci watchful people : since it is rjire to .fin4. iffln 
pfWemeBti, even when established, instead 6f raggealedv' >«» m 
tfcfe-days^'kdbjit^'by any class of person* afcrt4t6ttt!^di''eo"ri 
routine, and since no other fishermen throughout Snglanct oir 
Scotland have thought fit to make the ^ame exjierfcnent!. ' 

Such conduct is an encouragement towards prineing. ttiis 
subjjSQt once more under the public notice; an4i jlf ,J,.aji^, ^q( 
Daisinformed as to the management of these tfiata, iotCol^Hnill 
to which, if rightly represented to me;, theff ftUure-iiiay^fMkJM 
bably be traced, a few further remarks tfis ttl^' «lftl«*s«bj*«t 
cannot be misplaced, and may possibly Itead'al jtirft^^T^rt* 
time fo better success. '".'!.'! ' ,./.!i''!' ...? 

♦')^? .^ ui^derstand, (I hope the report was ^orrecf)),tiie n(iethQ<| 
fjjci^ was to makeJigI?ts.Qn^qiiej,iwpiflg.jtji8j 

by this method the shoals which might possibly be swimming fl9 
off might be enticed toward the land, where alone, and in very 
shallow soundings, this, which^ is a seine fishery, can be con* 
dacted. If no other mode was attempted, perhaps I ought to 
take part of the blame to nsysrif, since the remarks made on 
their tendency towards the Eddystone lighthouse, a tendency 
which, as to all fish, will be found to hold almost universally 
where lighthouses exist, might have seemed to indicate that to 
inoitate this by means of a light on^ shore would have been 
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sufficient. Let me be permitted, therefore, to suggest ^liat I 
consider more likely to be saccessfol; premising also fit ftw 
remarks, which are, however, unfortnnately little more than 
hints and conjectm^es. 

I have shewn on a former occasion, in your Journal, that the 
changes of the herring, as to place, are even more capricious 
than those of the pilchard have ever been, while in^some cases 
also their abandonment of particular shores has proved parti- 
cularly durable. Nor is this less true of all fishes, though most 
conspicuous in the gregarious ones. The cause would concern 
us more, could we find the remedy ; though we cannot, it is 
still an object of rational curiosity. And it probably consists 
in previous change of place, or deficiency in their natural 
food^ though of this we can equally give no account, and have 
only removed the difficulty from one set of animals to another. 
That the occasional disappearance or diminution of gregarious 
fishes, perhaps in particular, is also sometimes dependant on 
epidemic, or epizotic disease, I have suggested to be probable 
in another work, but cannot enlarge on it here. 

Now, as to the actual fact of the variable presence or abun- 
dance of those endless and multitudinous marine animals which 
are probably the food of various fishes, there can be no doubt, 
although naturalists, like fishermen, have seemed to pay no 
attention to it ; nay, not even to the existence of such animals; 
and after all their voyages and studies, have utterly overiooked, 
not ninety-nine in a hundred, but far more, even of those which 
swarm about our own shores, to say nothing of the vast ocean 
through all parts of the world, which they have traversed op 
these very pursuits. My own experience is narrow, bat it is 
at least sufficient to establish the point. And the general result, 
fkB it bears on this question, is, that having discovered nearly 
two hundred undescribed species, rather by accident than de*- 
^ign, £dnce it wafi not my pursuit, in the short space of six 
weeks, artd with a very few hours of those weeks, on a very 
limited tract of coast ; and further found that in such places the 
whole sea yeas almost a mass of life, it cannot but follow that, con- 
sistently with the universal order of nature, these are the very 
food of the other tribes which exceed them in magnitude, and 
ihat here, probably^ in particular, the great armies of the gregah 
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jo^fWkfiske^t aucti as tbp pilchard apd berriog^fipd their (op^. To 
iQpp^l99 ^hfitt t^iey do. not eat^ as fisIvexple^ inaaigin^, because 
^4 is ^ot $^Bd in theif ^tomacbsi ^ould be an anomaly in 
the laws of nature^ that no sound physiologist can admits 
. 'Hqr^ indeed, is that presumed fact fairly stated. If the 
stomachs q{ these fishes are widely examined they will not be 
found e{npty, though we cannot detect organized forms in 
th^nii.as WQ find entire crabs in the stoms^ch of a cod-fish. 
Nor is this surprising, when we consider how sm^U and how 
Render the tribes of marine worms and insects are, and how 
ra{Hd is the <ligestive power of fishes. And, to come more 
iiearly to the point in question, I have had further occasion to 
observe* during various summers in the same seas, that while 
some shores abounded in such animals, such foodj others were 
Wtirely destitute^ and not only so, but that in one summer, 
daring two entire months, scarcely a single animal was to be 
founds not one medusa, for example ; while, in a previous or 
subsequent one, the seas were alive with them. 

Here then is« or may be» a cause, or the causC;^ of the recent 
Absence of the pilchard from the Cornish coasts, or of its, com* 
{mrative absence, that absence concerning this fishery, imme* 
diatdy, as it relates to the shallow soundings near the shore^ 
JBut whatever the cause be, if their only change is to have 
quitted those soundings for deeper water, as ha§ been more 
than once said, it is by the project in question that it is pro- 
posed to recal, or entice, and circumvent them ; should they 
have entirely abandoned the coast or <;hannel, or should the 
race be absolutely diminished, there can be no hope^. But if 
they do revisit the coast still, however distantly, a fact which 
iCan be ascertained, I must think that Cornwall will not show 
its usual acute attention to commerce or industry, if it does tiot 
persevere in these efforts, and in a more ei&cient manner. The 
contingent gain so often experienced is tempting, and it is more-^ 
over true that a very extensive capital is lying dormant, or pro«> 
ducing actual and annual loss. 

. They may be reminded here, that the plaees of the fish 
during the time of the trials which they made might have been 
such as to render the lights invisible, or so distant as to rende^ 
those inefficacious ; .nor, speculating on this influenpe as expe- 
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I^enced in other fisheries, should I consider that a light on the 
shorn ^i^Midf)ingc^ ^dnrii^ attenlioiiy unless^ thsy w^ve i^MsA^ 
m such depths as to have permitted- the use of the seine. 
Heo^e, thei^, I woul4 sug^t to the fishermen the adoption ofi 
the mod^ actuajUy; practised in the Mediterranean and tjie Ame- 
rican rivers, or elsewhere ; and this is, to carry their ligjbt^lc^ 
s^a^ or to establish a.sufiicient fire-boat as the leader, and aa 
an ej^sentia} part of the arrangements for a seine*.. It is. ^o| 
necessary to say how this ought to be constructed j it is pufl^-, 
ciently obyious, sinpe its essence is a grate with flamjo^ fuf U 
so ,09 4o mi^iiitaiji a large, brilliant, and durably %^t^ ^or 
need I 9^ggest ip these active and keen fishermen jthaV, their., 
object should bip to attempt, first, through scouts^ to discovpc 
Inhere the fish gre^and then by means of the light to enUq^ (Jb^^ta 
to follow in|tQ,the req^ubite sounding. It is not easy t^ JjelievAr 
that it.wQu^ld be iaeflScacious, nor to admit this prqpp^.to. be, 
termed ^ wild speculation, because it would be a v«!y ^i't^'^^ 
gulaf anomaly Q^bI this fish alone, of all thpse oq ?rhiff^i,lhP,. 
exp^rimept hi^ eyer been tried, should be uninflkepced by *hat 
whioh jftfluepqes thie whole race, apparently be«?|tu|i^.|^^jlhig. 
w^oje, as,i hftv^,3he,wfi when explaining the use,,ojf,thp»w»iT.. 
vereal^unptinpua property of fishes, it is the ij?dicatipif,i^ tb?,. 
presepcip , of their food, their general guide to thw ,priffie. pb- 1 
jecL thrwi^h tjie darkness of the night or the dwp fl9^!^- » • j 
. Tfhus liave I taken the liberty to urge this question once 
more on the proprietors of these fisheries, regretting only that 
I canpot hope to be a witness, or to assist more usefnllyi ai^id 
md,]^pg the only necessary apology if I have here proceeded oi^. 
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Wfe'ai^ Tddaeed to particnlarise the wdril^' of Mfessfs/'V(!e 
ancf Jarriti,* because they form the most fcomplete ** Code of 
(5(4di^Ty* ever presented for the world's eflificatfoh f and also 
b^caftrse we are convinced that the well-being of the natron 
dfepenfls'rtiore' on that useful science, sctesce as we are now 
bound ib d&H'it, than the public in general are aware of. ' ^ ' 

'■ Ik' VrS^' perhaps, be going rather tod far, fb cKalgefh'e' 
aWrfcitiei of the French Revolution to those *♦ AYtistesf who 
l^"fedt^6V(firiaty duties to turn orators, or to 'say that 'the 
cWeHt^^^bf ^bespierre and Camot, with the trther monsters' 
WBcr'icfe'd''Wi ihe national tragedy, arose from the crudities 6f' 
undliessed' Viands' 5 and yet, when it is recollected that aH tiie ' 
uSdfiff arf^*wer^ done away, and cookery amongst fh^ restiSv^as 
s<Vtoii«lftir8fllytoisused to be applied to the parp6se& 6f state, ' 
wHen^iHfe iiibutttry Was emftroffed,— the *• Rrst Elit^^'^^n'a: 1^-^ 
wiW^,-^He*'W6Wesse iri hoUwater, and M/d^Cblbfttti "maki;^ 
ii^i^flS»'oF^ffkirS5 we repeat, that whVsn ''iWl Waters ttiiiV^ 
uSu/ifyea^'lHe'/w^e^^'* chair, (his stew-pan' we shodld'ValheF' 
say,^ ^d'^bjrlhfehr inability the state cauldron "iif tC^ bditihi/ ob^&hi' 
irWis^HtoMA* that domestic cookery shotrW M JWto dlsi^e- ^ 
pute. Ifrftfcti 'tfc^k Chef de Cuisine" was' sdp^^e&tf'W itfe'»^ 
'--"CMfWAti^ef »> was the «* Batterie de ktim6^^hy 
tltfe'»'*'*ktt«irte'Ue Itt Guerre^* ' ' ' ^''1 "^' '''' ^'^^^^ 

^IRisittete^of aflWrd is feelingly alhided to'kiW ^iii^lkiVritfty 
MMS'de. 'The' Goddess of Reason emi^lojfed'^tfo'^^atfffe'^ 
dVrtftd^/'^ '^Thk Parisian dealers in' ^\Bpic^ l^^'^WirB^'Sk" 

, ^^ Poor Barto-Vall^, Had mdancholy Burgess;, . /^^ ,',^^ .,,|^ 
Tictims of Pitt, of Huskinson, and Sturges. ,, j^ , .-, j 

^Quf author,. tfd^i bf^gips his t^sefiil boO]k wii)^>m ^kHatfirj 
hisf^ ofif i)^ch C9o1(«iryy heeded by a Greek ^u9to^ipo>(1y^i^< { 
w)|j9t,j§flBt,;f|gjl^ taqV P?i beptc7fltwxov,,^wl^hf^ti.;bynb ifeoi 
tWfWiWrli^ilg. »*4ft/*; gi»at .cakej," . it m^^ k6^ ^tjifc<ss\ t 
to pastry and pie-crust; bu^^n.,p)o$er inspection we fovvpdiitti 
to \i9i':mm9>^h^J^ other Greek words, implying, *' great 
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soo^g gr^at understaadiBg." Under whigh is a nu>re iot^l- 
iigible bat homely observation oi the gceat lexic<!icp»pbv, 
Joho^oOf *' that he who does not mind his belly will hfirdly 
inind any thipg elye." 

French cookery seems to have been in a very inferior state, 
up to the time of the Reformation, when the illustrious Luther 
made mastication, as well as morals, an object of considera- 
tion : ancient dogmas on dishes were done away, and freedom 
of eating and thinking came into fashion together ; the enjoy- 
.meats of feasting succeeded the severities of fasting ; and the 
great Groiuhier appeared to raise the culinary edifice^ as 
Descartes rai$^ that of philosophy. 

The English . reader, whose excursions in culijpary afiairs 
have not expended beyond the pages of that primitive old 
lady, Mrs. Glasse, may never have heard of d'A%ce, Sou- 
vent, Richant, and Mezelier, but it is not to be believed 
that there can be any one unacquainted with the *' great Gon- 
thter !*' he whp overturned bromatological traditions, and «sta- 
.blisbed the nervoiu glands as the sovereign ja<%^ of t^e 
table 1**-*^ who in less than ten years invented ^ven culisaes, 
nine ragouts, thirty-one sauces, and twenty-one soups 1'' — ^We 
cannot, we repeat, lor one moment believe tha|b there can be 
.an individual who is not familiar with the discoveries pf ^e 
great Gonthier I We recollect that the discovery of the iri- 
oandean alone was the glory of the reign of Henri dp Yalois, 
and though " U9 discovery^'* as Mons. Ude justly observes, 
f* appeavB nM m^re wonderful than that of Amerioa," yel it 
.rehired, nevertheless, '' une grande force de tet^.^'^ 

We know nothing, however, of t|ie latter days of thi^ cppk- 
ing Copernicus, aud whether he was roasted or broiled fo/ 
conforming to the Reformation, or died a. natu^l death, is now 
matter of conjecture. The pedantic historians, whp have cir- 
cumstantially (described the foolish disputes of the sixteenth 
century, calculated to shorten the duration of human life, are 
silent about him, whose labours went to its extension, and who 
gave action to a system, which, he trusted, might prevent the 
world from returning to its original chaos. 

During the reigns of Louis XII. and XIV. cookery made 
great sti^desi and what Lorenzo di Medici did for learning and 
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letters'in Italy, bis daughter Catli^eritie did for tctokary and 
carving m France. 

This princess, the mother of kings, endowed with the gifts 
of fortune, and by nature with the gift of a palate, whose hi* 
tnitive sensibility was never equalled, crossed the Alps with a 
noble troop of cooks and conjurers. By the aid of Berini, she 
recovered from oblivion $auc€$ which had been lost for ages. 
•* Let the foolish vulgar," says our enlightened author, *' laugh 
at the importance which the Queen*mother placed in the art 
of cookery :" — ** it was at the table she named her deputies, 
bought votes, and softened the rigid virtue of a modem Coto/^ 

The long reign of this celebrated woman was distbguisbed 
by the splendour of her repasts, though the glory of some of 
them was tarnished by the purposes for which they were given. 
One was for the arrangement of the massacre of St. Bartho-> 
lomew ; and another, in honour of the execution of Cavages^ 
whom her son Charles wished to see hanged. 

Some uncandid historians have insinuated, thai the cooks 
of this tyrannical lady were, according to the expression of 
Tacitus, iMtrumenta regirus^ ministers of her vengeance, and 
mstruments of her cruelty. At this M ons. Ude is very indig-t 
nant ; and he very slyly insinuates, that she had doctors and 
Apothecaries, whose heads were more fertile in inventions than 
that of a devoted artist, who never left his kitchen. 
. What was thus so happily commenced • by Catherine, waa 
most vigorously carried on, and improved, by her hungry 9on« 
Henry III., who spent whole days at the table. The ^nmstel- 
lations of the kitchen shone, as might be supposed, with the 
greatest splendour, under this gourmand king. He had the 
jgood fortune to witness the invention of the frieandeatH**eLn 
intention, considered only second to the wheeUbarrow and 
spinuing-wheeH 

We cannot follow our author through all the mazes of mo« 
narehical influence over cookery, and the consequent national 
prosperity. The nation continued to flourish during the reign 
of Henry III.; and we had always entertained a high respect 
for Henry IV. ; but, if the poor have preserved bis memory, 
tiis cooks have not He did nothing for them ; and they, in 
tetum, did nothing for him. A faital love for lonuMtio gluttony 
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1'^ 6H'(fm^ ifi geh^St? 

th^l^ro^6^tiiidiihte\te1^ehke'6fM Rbberfc; fetid* 

oiher great baoies, ^hich all cooks should for everrevfei^,'liiif* 
sons >^oukI have JM on dishes hardly worthy the early ag^'fif^ 
the Roman republtc* . :o 

As ' the 4rottMes^*Mch preceded the Revolution AdVantted;*^ 
cooker^ reced(fd, ^^nd the dreadful scenes of that h\6oif '&tktj[iti^ 
so TbiewHderid the cooks, that it would appear the eicefcdt?ve 
gOV^rittaetit had 'fouiid it necessary to turn codkiTtfidii^Iirc^^'* 
arid'iHtdlerriWy had ones they were ;— but, ^* fortmrntfliJr, thii^ 
erglith^df^BVunilEtirfe puHed down the five Dhwtors; td^^ffifei^* 
vWtH'th^ir sAMceirktt^.'' • ' '-'^ ^-^^^ 

IntWe sc^atnWethat took place, Bonaparte picked^iiji'tlhi' 
crown, and Talley^and the stew-pan. It was the Prttwife de^ 
Talleyrand who rekindled the sacred flame in t'rahecfV' llici' 
first clouds of smoke, which announced the resurrectioti of th'e* 
science of cookery in the capital, appeared from the Ikitcnen of;' 
an'arici^tit bishopi ^* History will never forget that gi'eatiriirti,* 
who aspired to all kinds of glory, and would hiaVe beeni'ifHfe'^ 
had wished, as great a cook as he was a statesmani" '"'' '*' 

The garlic and onions of the republicans began tiow tb Wvfe^ 
way to the piqiiantcs beauties of Beaovilllen^ arirf l^dam^.'^ 
Grisnod de la Reyniere produced the Almdiicickd^t GfhiirfkahdiH^ 
and the joyous disciples of Epicurus hailed,' Vir'ilh^Xiihatftrt^^ 
the revival of gastric science. •' . * Mutio/ 

The alteration this grand event effected in the mubtlefs^klitf' 
language of Europe is hardly to be conceived. GastrdntMijf' 
arose — and, with nil 'the rl^nements of a fitie art, produced a 
race uintcriown before^ — eaters and drinkers, with taste and, 
geniu;^ To this were all the nobler qualities of the 'toiiitf 
applied' — Gastronomy became a fiwhionable word in- ^1H^' 
fishi^tiablg world i and a dandy, who would have faftifted'' i^ 
such a itibject in former times, could now discourse oti it ^ 
as'lf ihspl^dr . . ..j 

';*'^ttt'what is this gastronomy ?*• said k countty botistn W^ 
us 6ne' day,-^* y^hat is this gastronomy we bear so' ttutfr' 
atibut ;• 1 icanh6t'find it in Johnson ?^ To have answered, ihaf^ 
is was like Scotch broth/ or doup maigre^ would have bfettledlOie^ 
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11^ ta,|f/^th^ deeA^ioix from the PretKjh. wit^ wfeoi?giJt,^f|i^ip^t^d ; 

l:^^J^por,t.^Ji'hp^nII^s, en tout cc qu'U sp B.QvjrrH/' S\ic4 k l)fe 
ifg[>PftancQ g^vcsa to this art in France, that it is proposed to 
erect an ** Academie des Gastronomes J* The jDf\i^hi^i^,wh^ 
nffl?oipp)hbe^ this will be, amongst miniatei;?, wb^.^ei^ipy LV. 
'i^.^ojpg^t ki^gs> *^et son 61oge sera dans toutes le§ l^i^upAj^y* 
fi Iffi^P^t^ he a metaphor to express that jndgpotept^ yfh^}^ 
ej^jipftft^rjiD^ . to hinjself, of things not contain!?4 i^n^j^JT' 
r^}^,,pl i^tfi^jliiig of demonstration. Since gaatronpmy i^rp^^ 
hpjfl^X^F^ this p(i|Btaphorical 'sense of the >YQrd /seppm t<j)(,.b^, 
lost sight of; and it is now only used to express ^the s^ji^tip^i; 
o(. tlie palate, or, acconlirig to Johnson's definition^ ** ijtji^ \1f& 
act of tasting" — ** gustation." A French .professeur .,ti^as 
written two yoliimes of Scientific Meditations pn f* P^iisiolpgie^ 
duGout;*^ and taking this view of it, says, "Le.go6t,^st 
celui de uos sens, qui nous met en relation avec Ips corps 
SapideSf au moyen de la sensation quails causept daiis Tor- 

g?ine destine a les apprecier." ; i ^^ ^ ,. . . . 

The right of judging and tasting fpr one'^s selt^.Wjhiqh isjjkj 
natural privilege of man, seems in this t^ to I\av^.been.s»^r- 
rendered to M. Ude, and no man cai;i now. e^xpj^ftt jtp h^ 
received iptp, good society, who does not e«^t.a<;€ordii3(g tp tj^e. 
la^jj(^j^;a^tronoray. He would be a bold,m^n .^vyhp sbo^}4. 
vjenture to avow his love for good old Engfi^^i fjE4^^, j>r whc^ 
^d^pftf,aj,ye.pp gating what h.e Uk^^^. to^ appear, ^,,y r(J^- 
4w^,y(W)".Hedoe^aotlike: , ,; . .,..„, ,,..,,,„ . 

.^hMv..t"iNoVfer.bia^s«lf.heseei,orhe%fs,,ortei^t^.,, „ h.,„ ,.,., 

i /* Artists must cbuse his pictures, music, meats."— Pqpk* 

1J||^.j|rug^ rfleal was formerly the time for upbenjdme the 
iq|{yl,^ pi^rfui and improving conversation ^ and (he ?'T^ 
•[jj^^;^^, S^^^ and others has l^een thpii^gbj^ ^pint^y^^olf. 
b^iHg.traAsniitted to posterity. 3ut now^ gj^tccfupi^y ^pcpu- 
pies the whole of our thoughts and conversatioa jj^p^i^rj^^^p-, 
t^ip is 4i,rjBcted to the critical examination ftf, F<^B9H?rj4f?|*^' 
afl^s]^o^ld'|^ny,interesUnft,&nlyect vls^ i^t i^ put ^^P en^ to 
^5;M.W)^^5? j^^je^tionn, pf ^^.ejccelleijtJ.j^jftjuj^Uf ! dehr 
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The duspensatioB of garlic is a matter o^ the niceat jddgi' 
ment; garlic in the hands of the cook is like proMeftoid in' 
the hands of the doctor^ and becomes poison or panacea,' 
accordiag to the skill with which it is administered. The* 
learning displayed on this subject is the test of gastronomic 
profundity. In some dishes there should be a mere •• soup' 
qon,** in others *'un petit bran^*' In bechamele^ for in&taBee> 
it should be the former. The comfort and harmony of a 
fashionable party was very nearly destroyed, a short time ago, 
by the garlic being •* un pen trop forte" My Lord having 
taated and duly considered the bechamele, shook his head, 
and gave it as his opinion, that the garlic was not eaoOgh 
concealed) but earnestly begged the company to taste it with 
attention, and give their sentiments upon it. 

The company, after proper deliberation, confirmed his lonl* 
ship's opinion, that " the garlic did indeed distinguish itself 
too much !" The artist was condemned, the dish was d — d ; 
when the Ma!tre d'Hotel put the matter in a different position, 
by stating, that the cook had only the night before receivted an 
official intimation, ^^ that they were now stronger than ever in > 
garlic at Parish On which the company, one and all, said, 
" That altered the case." 

This ingenious and edifying controversy is continued some** 
times through four courses, till the company can neither 
swallow nor utter any more. 

Nor are these schisms in sauces confined to the gustatory 
organs alone; the organ of vision must be gratified. The 
eye, '* critically nice,'' as Sir Joshua used to remark, regarda 
the tiais. *^ What did you think of our dinner yesterday ?" 
said an antiquarian friend of ours, to the late Greek-gourmaJid 
of Soho : ** Was it not excellent ? was it not well cooked P* — 
*' Yes, it was ; every thing was well done — but — *' ** But what?" 
^* It.was a UtUe too brown P* 

A very great person of ancient times was asked, if he wad* 
not ashamed to play so well upon the fiddle ? May we not,, 
with as much reason, ask these illustrious modems, a#e yott 
not ashamed of being such good cooks ? Yet such is the rage 
amongst our higher orders, at present, that we expect to see a 
" Digest of the Noble Art of Cookery," by ^ Persons of Qua- 
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lity,^ "whose philosophy^ now-^a-day^, «eem» very rifntlair to 
tbit of Sh^#rfl*9 Virtuoso, who, when asked, "Whether life 
detea ik>I consist of the four elemettts *?" answers, as an aldeN 
nttuij " Faith, so they say; but, I think, it rather consists of 
eating and drinking," 

Now eating, in a philosophical view, ought rather to be tt 
subject of hanailiation than pride, since the imperfection of 
oor nature appears, in the daily necessity we are under of 
recruiting by it. Hence, we should conclude, ■ that the object 
of a ttrtional being should be, to repair his fabric as substan«> 
lially and as cheaply as possible, which was the notbn of our 
fordfcthers. 

Eating, in truth, like all other customs, is national, and it hai 
been said of the inhabitants of this isle, that they fight as they eat ; 
and wfe cannot but admire a laconic harangue a colonel in the 
Guards once made to his grenadiers. Just before the company 
were to advance to a desperate attack, a general officer began 
to excite them with a fine speech. " What signified all this,'* 
cries the colonel ; *' remember, my English lads, your beef 
and pudding ; march up and singe the beards of them I— * 
Mat^.*» 

Much learned authority might be quoted to show that the 
battles of AgincoHrt, Poictiers, Ramillies, and Blenheim, were 
won pet* force of British beef. We will illustrate this point by 
a circumstance which occurred in the polite warfare of thosA 
times. During a truce the cook of a marshal of France in- 
vited the Duke of Marlborough*s cook to dine with him ; the 
Frenchman had at his entertainment all the extraordinary 
dishes the fertile imagination of his country's art could invent, 
or his own genius produce. The Englishman allowed him to 
be a perfect master of his profession, and a day was fixed for 
returning the visit. The appointed day, the cook and the 
guests arrived, and when all were in expectation of a master- 
stroke, in giving some dishes a false appearance. Or in tiie 
scientific seasoning of others, there was brought in k plain sf^- 
hAn of beefy with a plum-pudding. After a shock of surprise, 
*• Slf,** says tJie Frenchman, •« this is so uncotntnon a dish on 

* A ridicule on the medical theoqr, wbich suf^j^osed health to consist 
in the Just balance of the elements in the human body. 
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this occasion, that I did not expect any thing like it.*' *^ Very. 
likely, Monsieur," replied Mr. Bull 3 ** but this is a dUh foj; 
every Englishman to be proud of; this dish has cai'rie<,lji^y5 
countrymen twice through France already, and I doi^'t doubt 
but it will a third time." Mr. Bull was not far off in Jii^ pro- 
phecy, as history records. J \ 

Of the antiquity of the culinary art there is no dpubt. Atbe^ 
nieus affirms that the first kings of the earth were cooks ! 
The Patriarchs were the same. The art is, in fact, as 0I4, 
as King Cadmus; Patroclus was famous for his 011a Podrida^,- 
and a Roman general received the Samnite ambassadors in the 
room where he was boiling turnips for his dinner ; but who wpuld^ 
wish to dine wi^h such fellows ? " Boeuf seignant^ moutoa 
belant, pore pOjiri : tout n*ea vaut rein s"*il n'est bien cuit.', ; 

To make a just comparison between ancient and. modernf' 
systems^ a few specimens of each should be set beside each 
other. To do this let us go back in the history of the, art ^to 
anno 1()30. We find Master John Murrel complaining oftha 
ignorance of hl^ fraternity; and in a book dedicaied nipst 
appro^^rlately to the daughter of the Lord Mayor^ poafessinflj 
that *^ Cookerie-books instruct how to marre, rattier than make. . 
good meate," and then most profoundly and profitably correct- 
ing former^ error^s, he sets forth the most approved raethodsl 
with the newest art of carving and serving, together ^vtfh an^ 
e X ac t rd er fo r m ak i n g klckfih awes, K i ckshawes ! w hat w*© uia 
the Greek artist of Crockford's say to a delicacy macfe oP 
minced bullock's kidney! what to a " rack of veal,*'''' or a^ 
•* farced leg of mutton !" or ** an umblepie !*' (failing ofumbl^, 
made of lamb's head and purtenance;) or ** achewit of stock- 
fish !'V or a *'Fryday's pie/* without either flesh or fish 1 ora^ 
fashionable cabinet dinner in the days we speak of, consisti/ig''^ 
of ^^di^h of marrow-bonesj a leg of mutton, a dish of towfe^,'^ 
three pullets, and a dozen larks, all in the same dish f Biil t^is J- 
was the fare in the dark ages of alimentation, when, as Master 
Aturrel phrewdly observes, cookery w^ 'likely *' to marre, 
rather than make good meate," 

Cookery, in this country, had been greatly neglected, and ii^ 
was not tilt some four physicians thought the subject wortliir^j 
of their consideration, that public attention was directed ta^. 
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OAt^oHery ingerierat t& 

r If noTT considered a most important science. It is ver^.j 
,i8lt^ f heodore Mayerne and Dr. Lister had both written,^ 
•^ifevps6Dus;'*buti^ was Sir John Hill who composed^' the; 
grand code of Mrs, Glasse, which edified our grandmothers, 
and Dr. Hunter who enhghtened the world with/* Culina,'T 
to whom we are indebted for first introducing what Montaigne 
designates "la science de la gueule.'' But even now^ if vye ^ 
believe our author, we are in a barbarous state of sjmpjipt^ij, 
•* Quel etrange pays ! vingt religions, et qu'une saucpT 
Melted butter and anchovies, melted butter and capers, naeltpd^^ 
butter and ^^^^ butter and eggs, and^m^Ited^buUer^ 

Guy Patm said that the French hated the English " par^|^ 
qu'ils versoient du beurre fondu sur leur veau roti,"— and h^e^ 
we find Mtir, Ude's national antipathy 1^ leaking forffi^^^^ 
sneer at melted butter and the Lord Mayor's coach is an aHrorit ' 
to the Court of Aldermen. He is almost in as great a rage as^^' 
the French gentleman, who, when some melted butter was siiM\, 
oh his silk coat, exclaimed, ** Sacre ! these English feed oiT 
Tisffitng t>ut blood and butter !" Very different was the iap^^, ^ 
in which Lord John .Townshend received a similar^ salute. Jff^ 
was accidentally at dinner with an intimate friend^ "^"^^^5,^ 
afnongst other s'ervants, the coachman waited at table, th^^ 




^ ypi^ shpplu never grease any inmg uui yuui ^vnc^ia. 

We'ii^ust now notice the chapter which treats '^ otl . 

puted'^ill #ectB of cookery on the health;" by far the mo^t ^ 
pwu^wfe part of the work. Here he dips deep into the **stx)cW^ 
p6tf'*'ofl£nowledge ; quotes Galen and Hippocrates, makes ^^'^ 
yE-ry' attack on the doctors, and we think is rather saucy to tKe^_ 
"latlies, whom he considers as the most powerful antagonists to 
cookery. The doctors, from time immemorial, have beefi^ 
declared enemies of his class; but let the College look abojit^ 
theiPs, Ude has put on his war-boots, and threatens to emiy- 
cr|)4e mankind from' the' despotic dominion of raecticine. ^ 
*^ Fuge omnes medicos, atque omnimoda medicamenta.* — 
•* Venitead me, qui stomacho laboratis, et ego restaurabo 

JULT-HISPT., 1829. ^ 
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fosl" 'He- not onl/ declares war against the doctofs» but 
means himself to practise as one ; and there are many pro- 
fessors of the art to be founds he says, *^ of proper information, 
and sufficiently devoted to the interests of the human race, to 
give prescriptions in cookery, as doctors do in medicine." Nor 
does he omit to mention the advantage that a skilfully-dressed 
dish has over the " doctor's chocolate/* He does not favour 
us with a prescription ; but, for a sick alderman, we can suppose, 
from what he says, it would be something after this style :— 

R Soupi Turtulorum, ibiss. 
Turboti, fti 
* Vensoni Hanchici, ibij. 

Puddeni Plumber. JP^^^^^"^^«- 
Adde Vin. opt. Madeir. vel Oport. quant suf. 

Who would send to Paris for a prescription, when they could 
get one from Ude ? Who would get rhubarb from the chemist 
in preference to that of the cook ? Who would not send such a 
prescription to Peacock's City Dispensary in Bishopsgate, 
rather than to Apothecary's Hall ? 

That the kitchen is the handmaid to physic is no new doc* 
trine : the learned Donatus thought so centuries ago, and the 
chemical preparations with which modem cookery abounds have 
materially strengthened the alliance ; it is the glory of skiUul 
cookery to render all alimentary substances salubrious — ^ffom 
pork to pistachio-nuts. In the probable course of events, 
therefore, there will soon be no diseases to cure ; cookery^ like 
vaccination, will lessen the evils of Pandora's box ; — the cook 
will supersede the doctor — and the cookery-book that of 
domestic medicine. 

Not long ago^ a friend of ours calling on a sick aldem^n, 
found him deeply engaged in reading. After the usual com- 
pliments, he said, " Studying a medical work, I presume?" 
" Indeed no,'* replied Mr. Alderman ; ** I have gotMrs. Glasse's 
Cookery, to try if I can find any thing I can eat; and see, in 
the last page, here is a * cure for a surfeit,' which will suit me 
exactly, for that, to tell you the truth, is my complaint I" 

Before we conclude this part of our subject, we must enter 
our protest against certain barbarous measures resorted to, even 
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in these refined timee^ which are on a par with roasting and 
braizing live swallows, whipping live pigs, and scarifying live 
flsh; we mean the oleaginous dropsy, or annataral obesity 
which 

" ■■ makes modem meat 
Too dear to buy, too fiat to eat ;*' 

and particularly the liver complaints, produced in that stupid 
yet amiable bird, the goose. To render him worthy of being 
placed in a p^t^, '* il faut sacrifier la pergonne de la Mte P* 
which is nailing him by the foot close to a large fire, where it 
is confessed that he passes *• une me assez malheureuse*^ — 
which he could not support but from the consolation of the 
great honour that awaits him — '* cette perspective lui fait sup- 
porter sex maux avec courage ; et lorsque son foie, plu9 grou 
qu'^lle m^e, et lard6 de truffes, revetu d'une ptte savante, ira 
par I'entremise de M. Corcellet porter dans toute PEurope la 
gloire de son nom, elle se resigne k la destin6e, et ne laisse pas 
m^me couler une larme 1" Nor do the more respected galli- 
nagenous tribe escape these horrible practices, who suffer by 
mutilation and cramming, for the same exalted purposes^ 
jgiving them an embonpoint which nature never intended. 

We must also express our regret that a man of so much 
lemdition and refinement did not extend his system a little 
further, and give a code of " Rules for the Decorums of the 
Table." The great Dilworth, at the end of bis Spelling-book, 
condescended to instruct, " k la Chesterfield/' little boys and 
girls in their general behaviour. 

How well might our ingenious author have enlarged, after 
this mode, on the best and most graceful style of handling a 
silver fork, shewing the national peculiarities in the use of this 
modern appurtenance of the table: — how an Englishman 
places it by the left side of his plate, and uses it in conjunc- 
tion with the knife : — how the Frenchman takes his fork in one 
hand, and a piece of bread in the other ; — how the German, 
being bothered with it, holds it perpendicularly to his plate; 
—while the Russian contents himself with using it as a tooth- 
pick 1 Then what a theme for a Greek cook would have been 
that unceremonious and uncourteous proceeding called bolt^ 
ingt itiM. its different varieties. 

L2 
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^ )QiiEBliADrifa«» nMi[>Dly f^ lafo^c^de t&tisi'' to iQQialcfi f^^fWc;^ 
liMHtiw>ge«wa ofnpoeti^.tt^describe t .,-r 

^ v'^jA. siliicei itoidi^ftccordiag to the principles of tlie f^t, i^^ 
tiitealaiidieeUurastt^ appetite, flatters the palate^ U pl/easipg 
t£> the onelhiand iwbriate9 all the seosea with delight." What 
can be m^re {Kletid ? Sauces ore to foodwhat action is to pj^a- 
4ory';'Aa4 ^^tbe piodigy of a perfectly made saufie'" is^ /wp 
Jfihdi^-a<H. exactly why, considered amongst the. prpofa fpf the 
immateriality of the soul I But his prose oft^p.asn^f^Q^^t t)>p 
tofi^pess of poi^ry, and the ^* Metamorphose^ of OvW ai;^^ut- 
done by our author, who informs us that during the time,pf,j[j[|i|s 
-Rfigest ofFrance^ when spices were banished by the preva- 
lence of sugar^ " all the gods of the ancients came down from 
£ttj«^^£(\ipdit tW}le6 in the /orm o/'jpiM."— PjrefWe^xJv. \ \vv ^ 

lake all great masters of arts^ he is very unmerciful to pre* 
tenders. Quin thought it would be a public benefit to hang a 
cook bt^tim]^ ^ One skeleton of a cook," said he^ ^ W09)<i save 
us.^' Dr. Johnson threatened to throw a rascally cook into the 
ifret^f Wenoeislems; Bmpefor of Gennany^ roasted hk ^^ok 
atiie, ibr a tittle peccadillo ; and our great master haa ^sudr a 
horror of the quacks in his learned profession, that he'fa €?V^ 
Xiiatrt|glfiem feel his raillery ** piquante.'* ■ ^ < ^ p' 

It miist nevertheless be confessed, that Ude'ha^ done ifaoVe 
to uphold, the ** nobility and dignity of his ar^**^ than aiiV of 
!jtus> pr^qe^^ssors ; and sincerely do we hope that he m^ lon^ 
continue to practise, for the well doing of his own aiynoial jn^- 
^f^lu^e^jj^^ l^e <?omfort and heallh of all those w)io,^aye the 
good fortune^ end ttre.privil^ed, to partake of his entr^eSf, Jt^ 
ifenring; ;th^ flf^ffi^V to ** Crpckford's House." He is, in good 
truth, no ordinary person ! As Pope said of Akeiiside^ ,'' h^M 
,iia er^iy . d»y writer," — *' il parle grec. comme Homdre/'-;:the 
]WMy aadthe^.^on, are wielded by him like the spear of Pioii^e(jl, 
pMiwitui^ wAaefMMCi ;*«*Hiire da not apobgise for qooitiog^wcii^t 
'Grecik, bc^nitdering that the subject in diaoussion is> writtoi fay 
a learned person, who sets us the example, and who, by his 
Infercbutse \^\ih modern OreekSy is probably eq^ftBy- i^l ac- 
quainted with iheir dialect. ^ '. 
In our youthful days, we remember to have read of Marshal 
Turene (or Turenne), and have a faint recollection that he 
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'• ■' • '' '" \---'" ■ ^ k'^> >t i 

was a warrior ; but if, on the contrary, he should prove to have 
heeti ah enhobkid cook^ we must say^ whh< juchidd^ihisteidcal 
precedent^ to let our scientific author k-^inaia ^^Jmy^cBbkt&LJ!f 
litre an ungamished dish^ would be a seaiMbt to^the itge we 
ilv6 m^ and though we do notventUk^e t6kAet(e9(t wiik ^ir 
George Nayler, or the Herald^s Co})ege,'wie humbly liinC oa^ 
persuasion, that the Emperor of Elba, in his bost dtty, wouU 
hav6 been' proud to bestow on him an order oTmerh^ «ind h^ 
WoufeL hkve blazed in his title page, as Prince PerigDr***-Dukt 
ait R^lgtrtit-^Barbn Bfechamele! -i 

''W^'shaHTrestimef this important stibject at an elu'lyoppbrt 

tuuity.'' ' ' ■ - » 



Catahgne^ ihe fForkM of Sir BL Davy,, (tf DNr*,.Wplfftrtam 



'tiOdidfPa^ Sir H, Davt, in the TrM»actimm)ofifm . 

'"■-"•'-•■ RoyalSoiMy^ - J -U. 

'An 'A^cdmk'ot soaw Galvaaic Combiaatioos. fomoiJ^SU^e l^MMMc 
.nkkfeaad Fint^ analogous to th^ GidTaaic A^par^t^s.pf JQil.. V^^. J^^k 
,iiH^48,,t80U Vol, xd,, pt 397. . . ,. J 

An Account of some Experiments and ObservaUoii;^ pa tb^, Con^t^uept 
Pftrls of certain Astringent Vegetables; and on their Operation inTanping; 
jJLead Feb. 24,1803. V^ol. xciii., p. 233. , ' 

^,^^An Account of some Analytical Experiments on a Muieral If'roductlon 
from Devonsbire, consisting principally of AluminC and Watei'."'RWd 
Feb.'28, 1805. Vol. xcv., p. 155. m j .^' uij. -.^ri 

■* , On a Method of Analysing Stones containing a f'vC^ kWiWibyHiiAAt 
XHrtl- r: .-nric A< M. Read May IG, 100.-. V.-!. x^^p. 2*n'"« : Ih.o^ 

^ The b^eriaci Lecture. On some Chemical Agefa^cies of El^cf^l^ityi' ' ' Be^ 
'WoV.2a,ieo6. Vol.xctii., p. 1. .. . u .ill" 

J The Bakerian Lecture. On some Nciit Phenomena of Chetnicsd Chhfj^is 

'pr6<iu6e^ 1)y Electricity, particularly the DecoteposiciOA' 4fi^«^ JFi)M|d 

' AlktfUelSf-aBd Ihe XxhibitUm of the Mew Sabftlaitoet wbit^ tsonstiin^^thejr 

\ Bases ^. and o« Il»e General liaturei of Alkaline Bodiet^ p^ ^. t ft, ^^, 

Volt4cv;iii>.p..l- ^« ., f, ■,-1.-!' i: 

;,,£)0«tfo-Cbmical JU8(8w<?kes on ^e De«oi[np(^itiqn ^f t^e E^r^hj; i^Hh 

Observations on the Metals obtained from the Alkaline ^fths ; ,ana on tne 

ApalMD^ pfocured from Ammonia, Read June dO| ld08,^ Vol. xcvili., 

;;ij. 333;; ;;;•'■ ; ••■•"; ' • ■' ' ' '-' '•"- " '■' ^ 
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ISO CfOalegue^ihe Workt of 

Tbe Bakerian Lecture. ' An accouDt of some new Analytical B^seardraa 
on the Nature of certain Bodies^ particularly the Alkalies, Phosphorus, 
Sulphur, Carbonaceous Matter, and the Acids hitherto undecompounded ; 
with some general Obserrations on Chemical Theory. Read Dec. 15, 1 808. 
Vol. xcix., p. 39. 

New Analytical Researches, on the Nature of Certain Bodies, being an 
Appendix to the Bakerian Lecture for 1808. Vol. xcix., p. 450. 

The Bakerian Lecture for 1809. On some New Electro-Chemical 
Researches, on Tarious objects, particularly the Metallic Bodies from tha 
Alkalies and Earths; and on some Combinations of Hydrogen. Rea4 
Nov. 16, 1809. Vol. c, p. 16. 

Researches on the Oxymuriatic Acid, its Nature, and Combinations, and 
on the Elements of Muriatic Acid; with some Experiments on Sulphur and 
Phosphorus, made in the Laboratory of the Royal Institution. Read 
July 12, 1810. Vol. c p. 231. 

The Bakerian Lecture. On some of the Combinations of Oxymuriatic Gas 
and Oxygen, and on the Chemical Relations of these Principles to Inflam- 
mable Bodies. Read Nov. 1 5, 1610. Vol ci., p. 1 . 

On a Combination of Oxjrmuriatic Gbs and Oxygen Gas, Read Feb. 21, 
1811. Vol. ci., p. U5, 

On some Combinations of Phosphorus and Sulphur, and on some other 
Subjects of Chemical Inquiry. Read June 18, 1812. Vol. cii., p. 405. 

On a new Detonating Compound, in a Letter from Sir H. Davy to 
Sir Joseph Banks. Read Nov. 5, 1812. Vol. ciii., p. 1. 

Some Further Observations on a new Detonating Substance. Read 
July 1, 1813. Vol. ciii., p. 242. 

Some Experiments and Observations on the Substances produced in 
different Chemical Processes on Fluor Spar. Read July 8, 1813. Vol. 
ciii., p. 263. 

An Account of some new Experiments on the Fluoric Compounds ; 
with some Observations on other Objects of Chemical Inquiry. Read 
Feb. 13, 1814. Vol. civ., p. 62. 

Some Experiments and Observations on a new Substance which becomes 
a Violet-coloured Gas by Heat. Read Jan. 20, 1814. Vol. civ., p. 74. 

Further Experiments and Observations on Iodine. Read June 16, 1814. 
Vol. civ., p 487. 

Some Experiments on the Combustion of the Diamond, and other Carbo- 
naceous Substances. Read June 23, 1814. Vol civ., p. 557. 

Some Experiments and Observations on the Colours used in Painting by 
the Ancients. Read Feb. 23, 1815. Vol. cv., p. 97. 

Some Experiments on a Solid Compound of Iodine and Oxygen, and on 
its Chemical Agencies. Read April 20, 1815. Vol, cv., p. 203. 
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Sir H. Davy, Dr. Wdlaston, ttnd Dr. Young. HI 

Ob tbe Action of Adds upon the Salts, osoally called Hypes^Os^jnntiritles, 
aivd on thtt GaMS produced from them. Read May 4, IQ16* Vol. cv.| 
p. 214. 

On the Fire Damp of Coal Mines, and on Methods of lighting the Mine 
so as to prevent its Explosion. Read Nov. J 9, 1815. Vol. cvL, p. 1. 

An Account of an Invention for giving Light in Explosive Mixtures of 
Fire Damp in Coal Mines, by consuming the Fire Damp. Read Jan. 11, 
iai6. V<^. cvi., p. 23. 

Further Experiments on the Combustion of Explosive Mixtures, confined 
by Wire Gauze,' with some Observations on Flame. Read Jan. 25, 1816 
Vol. cvi., p. 115. 

Some Researches on Flame. Read Jan, 16, 1817. Vol. cvii., p. 45. 

Some new Experiments and Observations on the Combustion of Graseons 
Mixtures, with an Account of a Method of Preserving a continued light 
in Mixtures of Inflammable Gases and Air, without Flame, Read Jan. 23> 
1817. Vol. cvii., p. 77, 

On the &llacy of Experi^nents in which Water is said to lurve been ibmied 
by the Decomposition of Chlorine. Read Feb. 12, 18 18* VoL cviiL, p, 169. 

New Experiments on some of the Combinations of Phosphorus. Read 
April 9, 1818. Vol. cviii., p. 316. 

Some Observations on the Formation of Mists in particular Situations. 
Read Feb. 25, 1819. Vol cix., p. 123. 

On the Magnetic Phenomena produced by Electricity. Read Nov. 16, 
182a Vol. cxi., p. 7. 

Some Observations and Experiments on the Papyri found in the Ruins 
of Herculaneum, Read March 15, 1821. Vol. cxi., p. 191. 

Further Researches on the Magnetic Phenomena produced by Eledrieity | 
^rith some new Experiments on the Properties of Electrified Bodies, in their 
relations to Conducting Powers and Temperature. Read Jviy 5, 1821* 
Vol. cxi., p. 425, 

On the Electrical Phenomena exhibited in Vacuo. ]%ead Dec 2P, 1821* 
Phil. Trans. 1822, p. 64. 

On the State of Water and Aeriform Matter in Cavities found in certain 
Crystab. Read June 13, 1822. Phil. Trans. 1822, p. 367. 

On a New Phenomenon of Electro-Magnetism. Read March 6, 1823. 
PhiL Trans. 1828, p. 153. 

On tbe Application of Liquids formed by the Condensation of Gases^ as 
Mechanical Agents. Read April 17, 1823. Phil. Trans. 1823, p. 199. 
(Appendix to the preceding paper.) 

On the Changes of Volume produced in Gases in different States of 
Density by Heat Read May 1, 1823. Phil. Trans. 1823, p. 204. 
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> 0»'4i«£kftrosi(Mi;«£HEM^piDr fiheolha^ bjr'SeaMvtle^ and ^^lAMBods 
ior PreTenting this Effect; and on their Applicatieh 1^ -Shifn «f^Wfl(k*>liid 
other Shipfv j Rf ad J^.. 24, 1 8W» PhiW Tnm% 1324, p. t^t .. . ] ,< . 
. ^dditiqnal )&9q)^riment3)a«d Q}}ser«ali0n5 on th^ Applie^oo of f lec^ical 
Combinations to the Preservation of the Copper Sheathing of Ships, and \q 
other purpose^^ Head June 17, 1834. Phil. Trans. 1824^ p. 243. ^ 

Further Researches on the Preservation of Metals by £iectro-CheI|^cpd 
Means, Re^ June 9, 1825. Phil. Trans, 1825, p., 328, ^ ^ 

. The Bakerian Lecture. On the Relations of Electrical aad >Cheiiioal 
Cbapgesy R^ Jupe 8, 182e. Phil. Trans. 1826, p.^383. 

On the Phenomena of Volcanoes. Read March 20, 1828. PhiLl^eaos. 
1828, p. 24V. , . , . , , , 

Account ^f soniA Experiments on the Torpedo* Read Nor. 20^ 1999* 
Phil. Trans. 1829, p. 15. 

Sir H. iJavy also published the following works ;-*- 
Researches Chemicfil and Philosophical, * chiefly concerning Nitn>us 
Oxide. 8vo,1800. . r. 

Syllabus of a Course of Lectures on Chemistry. 8vo. 1802. 
• A li^urt^cti the Objects of the Royal Institution. 8vo. ItJlO. " ' 
Elements of Chemical Philosophy. Vol. i. 8vo. 1812. i • 

:J:jeippntft,0fJiiftlcuIittral Chemistry. 4to. 1818» ^r 

On the Safety Lamp, and on Flame. 8vo. 1828. 
Discourses to ^he Royal Society. 4to. 1828. ' : . . i 

Salmonia, or Days of Fly-fishing. 12mo. 1828* "] -. ,r , 



List of Papers printed in the Transactions of the Royal Socidy, \ 

:•:■,! // r^\ ' ' - Jft^ W. H. WOLLAflTON, M.Di -' >■- f' \^-U / 

On Gouty and Urinous concretions. Read June 22, 1 79t: * Vih ftnbtVii.', 
Pi 380,; f . f r ' -■ " ■. ^ r .f r. .^.n 

On Double Images caused by Atmospherical Refraction. Read MMdb <% 

Experiments on the Chemical Production and Agency of Bfeet^icHy. 
lUad J«|^ SlfvlBPJw. ;Vot wi., p. 427. .. -., .^ r • 

4*^lwii lof evaniaing Rafraekive and Dispeis ife F9wew» h^ Mnfltttic 
Reflection. Read June 24,1803. Vol Xdil,.p. 365fc> , / . . u .i 

: O^n^ie. Oblique R^&action of leeUnd CfjsUiL Rtad June %4i 1QD2. 
Vol. xcii., p. 381. 

^ %)rb^ ^^kerhji. Lecture* ObserFations on therQnaotity ol. tf oHKAtal 
Refraction ; with a Method of Measuring the Dip at Sea. Rewl Nov., 11, 
fdO% Vd. liciiK, p. I. '^^' . - - ' 

On a new Metal found in Crude Platina* Read June 24. 1804, Vol. 
xcty», p, 41^* • ' -' ' '■ ■/ V ' , Mr./. 

On the Discovery of Palladium : with Observations on bttet Substiincei 
fo«Sia.5rWnatiAt;.' IUaaJtily4,lft05. \i^, xcf*>'^6i ;-^^-'' 
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Sir H. Pavjr^ Bk WbHastofi^^ater^r. Young. ^£6 

>f> 'aM/Btfeninr iMtam Od Urn 'FbfM itf^FeiteiMBtooi.^ ^I$dct Noiv U, 

hi80fc7i^AW.«ai«H,|^43^ '■ « - 

On Fairy !ling(i. Head Maidl 13, 190r. • Vbl. Jfdril.; fl.* la^i^ ' 

'' 5ti Super-aclcl and Sub-acid Salts, Head Jan. 28, Ififoi. Vol, xcviij., 
^:««.'' ' , . . , . 

On Flatina and Native Palladium from Brazil. Head March 22, 180d. 
'VoTi xcir., p. 1S9i 

On the Identity of Columbium and Tantaliuro. ftead J'une 8, IdOd. 
!¥ol}xc^4p«246» . ' . . r 

Description ofa Reflectiye Goniometer. Kead June t, 180^. Vol. xcix.» 

Croonian Lecture. On Muscular Action, Sea Sickness, and the ^afutary 
^flfeicte*bfE3^^rdse6n Gestation. Read NoY. 16, 1*0^. V6T. c, |j. 1. 

On Cystic Oxide, a new species of Urinary Calculus* Read jJuly 5, IBIO. 
Vol. c, p. 223; . » . - 

On the Non-existence of Sugar in the Blood of Persons labouring under 
Diabetes Mellitus. Read Jan. 24, 1811. Vol. ci., p. 96. \' 

On the PnmiU?e CrysUls of Carbonate of Iime|.Bitt6r<*«ypa^ c^d Iron* 
spar. Read Feb. 13yiai2. Vol. cii., p. 159. i 

On a Periscopic Camera^Obscura and Microscope. R«;ld Jutie ir/lil2. 
Vol. cii., p. 370. ' ' ^ '• 

The Bakerian Lecture. On the Elementary Parlic'les of certain fcrystals. 
Read Not. 26, 1812. Vol. ciii., p. 51. - ^ . - 

On a Method of Freezing at a Distance. Read Dec. 17, 1812. Vol. ciii., 

p. fk^.c. \^A^ W : .... .. 'i ' '. ,\ 

A Method of Draidng esrtremely fine Wirev. Read Feb. 18, 1813. 
Description of a Single-Lens Micrometer. Read Feb. 25, 1813. Vtil. cili;> 
A Synoptic Scale of Chemical Equivalents. Retid Ndr* 4^, i8f3. * VoT. 

On the cutting Diamond. Read May 5, IMG. Vol, ctL^^H 998'- ^* ■ '' 
.QibMth^ioai tfod Experiments on the Mass of Dative Ircttt ff^'ncF in 
BrazU. Read May 16, 1816. Vol. cvi., p. 281. 

Oa thi matHod of «uttiii§^ Robk Crytial for Miecomefteiv« lUad teb'. ^^ 
1820. VoL ex., p. 126. . -^ . 

OoSotlidridWidiMi by certain E*w. Read June29, 182(>. Vol^.C*.^ p.io^ 
' On the Concentric Adjustment of a Triple Object;Class,^ JReiid D^^^fl!^ 
18^1. Phil. Trans. 1822, J). 32. , ^ . , . 

6n tiie ^mite Extent of the Atmosphere. Read Jan. 17^ iaf^2^ Bbi)» 

Tyan?^.^?^i Pi fi?^ . ...... ^ . . -• •! • V .'. ■■' - 

On MetaiUc Ti^iA^KU Read Dea^li^* 18^9; &ATwm:n%%p.Srkf 
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154 Catalogw of the Warh of : 

Oa tlie ApporeQl Magnetism of Metallic TiUmum. Read June 19, 18^ 
PhiJ. TraDg. 1823, p. 400. 

On the SemUdecussation of the Optic Nures. Read Feb. 19^ 18d4« 
Phil. Trans. 1824, page 222. 

On the Apparent Direction of Eyes in a Portrait. Read May 27, 1824* 
Phil. Trans. 1824, p. 247. 

The Bakeiian Lecture. On a Method of rendering Platina malleable^ 
Read Nov. 20, 1828. Phil IVans. 1829, p. 1. 

A Description of a Microscopic Doublet. Read Not. 27, 1828. Phi). 
Trnns. 1829, p. 9. 

On a Method of comparing the Light of the Sun with that of the Fixed 
Stars. Read Dec. 11, 1828. Phil. Trans. 1829, p. 19. 

On the Water of the Mediterranean. Read Dec. 18. 1828. Phil. Trans. 
1829, p. 29. 
On aDifferential Barometer. Read Feb. 5, 1829. Phil. Trans. 1829, p. 138. 



A Catalogue of the IVorkB and Essays of the late Da. Young. 
Found in his own Hand Writing, to 1827. 

A Short Note on Gum Ladanum, with a verbal Criticism on Ii)nginiia^ 
^gned with hit initials, and inserted in the Monthly Review for 17pl, 
seems to have been his first appearance before the Public. The criticism 
was admitted by Dr. Bumey to be correct. 

In the Gentleman*s Magazine for April 1792, Observations on the 
Manufacture of Iron : an attempt to remove some objections to Dr. Craw, 
fonf s Theory of Heat, which had been advanced by Dr. Beddoea. 

Entomological Remarks: Gentleman*s Magazine, December 1792; oa 
the habits of Spiders; on a passage of Aristotle, with an illustration of the 
Fabrician System ; and a plate of the mouth of an insect. 

Observations on Vision: Philosophical Transactions^ 1793, p. 169, ex- 
plaining the accommodation of the Eye, from a muscular power in the 
crystalline lens — a theory not altogether new, but immediately afterwards 
claimed by John Hunter, as a discovery of his own. 

Contributions to Hodgkin*a CaUigraphia Grteca, 4to* London^ 1794; 
including Lear*s Curses in Iambics. 

Description of an Opercularia. Linnsean Transactions, vol. iii. p* 30^ 
London, 1797 : read in 1794. The Opercularia Aspera of Gaertner, called 
by Persoon, Cryptospermum Youngii, from the name here suggested. 

Some Notes and an Epigram, in Dalzel's Collectanea Grseca, 8to. 
Edinburgh, 1795. 

De Corporis Human! viribus conservatricibns, Dissertatio, 8vo. Got- 
tinsen, 1796 : an Inaugural Dissertation, collected from a multiplicity of 
mu&ors. 

Translation of Lichtenstein on the Genus Mantis. TjimiPgip Ttsaumasoosp 
yol.vi.p.1. R6adinl797« 
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Sir H. Davy, Dr. Wdlaston^ <md Dr. Young. 156 

. Th^ Ltptologist* British MagaEint, 1800 ; a S«rie8 oC Enayt on Gram- 
mar, Criticism, Geometry, Paintings, Manners, Riches, Exercises, Medicine, 
and Maaic ; some of them reprinted afterwards. 

There is also an account of the French Calendar and Measures, and an 
Essay on the Morals of the Germans. 

Experiments and Enquiries respecting Sound and Light. Philosophical 
Transactions, 1600, p. 106 : the vibrations of the air obsenred by means of 
smoke ; those of strings counted, and their orbits observed with a micr(»» 
scope ; their harmonics suppressed at pleasure. 

A Bakerian Lecture on the Mechanism of the iSye. Philosophical Trans* 
actions, 1801, p. 23: describing a new Optometer, and showing that the 
eye retains its power of accommodation under water ; measuring also tht 
dispersive power of the eye. (Dr. Y. remarks, that he " afterwards found 
that his own eye lost almost the whole of its power of accommodation soon 
after fifty, remaining fixed at its greatest focal distance.** 

A Letter respecting Sound and Light. Nicholson's Journal, August 

1801, in answer to Professor Robinson, of Edinburgh. 

A Syllabus of a Course of Lectures on Natural and Experimental Phi- 
losophy; 8to. London, 1802: presenting a Mathematical Demonstration 
of the most important Theorems in Mechanics and in Optics; and eontAin- 
ing the first publication of the general law of the IvTEaFiRSNCB or Lioht, 
whidi has been considered as the happiest result of all the Asthor*s efibrts. 
It was not till the year 1827, that the importance of thb law coskl be said 
to be fully admitted in England : it was in that year that the Council of the 
Royal Society adjudged Count Rumford's Medal to M. Fresnel, for having 
applied it, vrith some modifications, to the most intricate phesomeoa of 
polarized light. 

A Bakerian Lecture on the Theory of Light and Colours ; Phil. Trans. 

1802, p. 12, dereloping the Law of Interference, and entering into all the 
details of the theory to which it leads ; dwelling, at the same time, upon 
the difficult points, with somewhat more of candour than might ha^e been 
consistent with h\n object, had he been anxious to obtain proselytes. 

An Account of some Cases of the Production of Colours, p. 387, con- 
taining a simpler statement of some applications of the same law, intended 
to exhibit the fiicts in a more concentrated form. 

A Reply to Mr. Gough's Remarks. Nicholson, November, 1802, p. 1, 
This Letter, together with some subsequent Correspondence, relates princi- 
pally to the coalescence or composition of Sounds, affording an analogy to 
the interferaice of Light. 

Journals of the Royal Institution, 8vo. London, 1802-3. Afirsttolume, 
and part of a second were edited, and chiefly written, by Dr. Young. 

Experiments and Calculations relative to Physical Optics. Phil. Trans. 
1804, p. 1. Another Bakerian Lecture, continuing the demonstration and 
the spiAicatioa of the Law of Interference. 
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l^ \ ;^ f Caf^logue of the tVork^ of , ^ ^ ^ 

A Tcply'to the Apimadversions of the Edinburgh Reviewer?, 8vo. 1804 : 
^A defence of the Papers printed in the Transactions against two Artistes 
supposed to have been written by Mr. Brougham, ^ 

To an Imperial Review, which was an unsuccessful speculation of some 
booksellers in 1804, he contributed sereral medical and some other rai^U 
koeous ArticV^ The wi>rks that he reriewed were, Dumas PUaola^^p 
Darwin's Temple of Nature, Blackburn on Scarlet Fever, PercivaVs Medical 

Lil..^ , Iv.l.v. j,i/i\> T.., Douloureux, Crichton's Table, Nisbet's Watering 
Places, Rowley on Madness, Mutton's Ozanum, Buchan on Sea-Bathfng^ 
HobUoiCs Astronotmjj Wmterbottom's Sierra Leone, Macgregor*8 Medlcd 
Sketches, Wilson's Philosophy of Physic, Richerand's Physiology, ahd 
Joyce's Scientific Dialogues, 

An Essay on the Cohesion of Fluids. Phil. Trans. 180^, p 71, cQnt^tij^jpg 
many of ^e results> which were published as new, about a year afterwards* 
by Xa Place. The mathematical reasoning, for want of mathematical sym- 
bols, was not understood, eren by tolerable mathematicians; from a dislik^ 
of the affectation of algebraical formality, which he had observed in some 
foreign authdrs, he was led into something like an affectation of 'iifttj^lfAtyy 
which was equally inconvenient to a scientific reader. ■ ■ 

ACoURSEOFLECttJRESON NaTDRAL PHILOSOPHY AlTDl^^'MtCtilA^fcAl, 

Arts; two volumes), 4to. London, 1807. This elftborate ^iMt %M the 
result of th^ unremitting application of five years t two, whfiUtfhe-^jivilwr 
was engaged in giving Lectures at the Royal Institution, md't6«)ee'iiK)i%iti 
cdmpifiB^ l(he ^masfc of references cootained in Ihe tcooqd f olnaAc^^uyd in 
Inets^poMllklg' ihtir fendtsy when requisite, with the text, of. t^H^ . V9 
ttiedtlB'bf MihleiiMM plates^ and by indexes of vtrioua kiBd4v,hah?4^(i%« 
voulped to vender the book as convenient &>r oooasioiial i^fer^no^ a&.JitilP^ 
correct for the purposes of methodical study, (The failure ^ thfi^ b9Pk* 
^Ufi^ ,w^9r published this work, at the moment of its appea,rance, so^ gr?^tly 
injured its sale at the time, that it did not repay the expenses pf the public 
caption : and Dr. Young considered that his labours were iir^t generally 
appreciated by the Natural Philosophers of the Continent! ^ 

Remarks on Looming, or Horizontal Refraction. Nicholson, ivXjy IdOt, 
^^. iSd, supplying i^tfie deficiencies in Dr. Wollastou's llieory, paiticalarly 
with regard to the ocenrrence of actual Reflection. . / 

A Table of Chances, with Remarks on Waves. Nicholson, Od^ 1807, 
'pA'ie: '.."../ 

^^' X Weory of Covered Ways and Arches. Nicholson, Dec. 1807/p, 54.' 

. Reowks op a Pamphlet of Professor Vince. Nicholson, April, iSO^, 
,Pf PP4 ; .poiptiing out the mathematical fallacy of the Professor*^ supposed 
r?i^ta|i99, p\ the l^ypothesis of Newton^ respecting the cause of GfavitalidiL 

' OaleulatM ^f th& Rate of fixponsion ol a Supiposed Ux^j^J^\aimivfm* 
.Wi<A«totti,fJime, ieof, p, lU, ^ , , 

^ Detehnit/atiNitx of Ihe Figure of a Giavitat^ig Body. . ^khflit«o% Jrab. 
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Sir H. Davy, Dr. "t^oliastoni (mdl'&l Young. fii 

.,C4cul^4<>'^ of tlie ^Uraxxtiou ,of^a Spheroid, .Nici>ftsc^^Au^oat,jl^^ 

A Eeyiew of Sinclair on Longevity. British Critic. 

Ab^raot« aod Criticisms ia '^ The :^trQ9pect/' ^bo¥t IQ08 and 1^09^ 

;^ Hydrauttc Ttiivestigations. Phil. Trans, 1808, p. 1(M$ pritteS|*iMy subser 
Vi6tit to an intended Croontan Lecture. 

A SyLLi^BUS OF A Course of Lectures on tue Elements of the 
SJedical Sciences; 8vo. London, 1809. These Lectures were delivered 
fpr two seasons at the Middlesex Hospital. (Dr. Young remarks, that ** they 
were little frequented, on account of the usual miscalculation of the Lecturer, 
who gave his audience more information in a given time, than it was in 
Ifieff pov^r to foHow.") 

'' Compulation of the Depression of Mercury in the Barometef. Nicholson, 
March, 1809, p. 215. A Continuation of the Paper on the Cohesion of 
Tluids, Oct. p. 81 . 

, BeQ>ark« ou the Friction of Wheels, in Buchanan's Essay on Wheel- 
work, 8?o. Glasgow, 1809. 

A CroQiiiaQ Lecture on the Heart and A rUries. Pbil. Trans, 1 809, p. 1 ; 
atiemplin^ U> demooitrate, on Mathematical principles, that the larger 
ttctariis^^linhate liiUe or no concern in propelling the blood by their active 
.il>99OiiHurip0wers. 

A Wttmerfeal Table of Elective Attractions. Phil. Tians. W09, p. 148 ; 
^th!»^Art!i dtt the sequences of double decomfpoeitioos, shewiag tUat if 
ttamferiwtl eti)re«sions of Electric attractions are' possible, 4heir effects in 
<^<Hil^e^ de<!otnposftionS may be compendiously expneased by laWca of se- 
^Wettce^'bnlJy. ^^ ' ... 

^i , A Mejnpria Technica for Elective Attractions, in a few Latin hei^ameters. 
'l^icholsoq, ^pril, 1809. , , 

Account of the Pharmacopeia Londinensis, in C3Jml^rland's I-ondon 

^yie^, *8XP,. \ ...,.,< 

X aj»Jh»<faiHer. VolUwea of the QitaWwi^ Review, he <iontributed,a .va^ie^ 

of Articles, which frcqu^atly, according to the jCUsUxto of wodeip tirneS, 

^^|aiB€4 n>ore of pnginal research than of immediate criticisip. To, Vol. i. 

'La Place, Action Capillaire. Vol. ii. Haslam, Pinel, Cox, and ArnplO, an 

I|i»ai^ly; La Place, Refraction Extraordinaire. Vol. iii. Herculat^n^ia ; 

jop^s on the Gout; Memoires dArcueil Vol. vi. Cuthbert on the Tides. 

Vol. viii. Dave's Chemical Philosophy. \'ol. ix. BlackaTl on'Bropiies. 

Vol. X. Adelung's MiTriRiDATEs ; Gt3lhe on Colodrs. Vol. xi. Mahii, 

niot, Seebeck, and Brewster on Light ; Bancroft on Dyeing ; Davys' A^fi- 

^tflWnft^ttett^li^^ Adorns oa Ectropium. Vot vtiii WtU$ m^I^ew. 

Vol. xiv. Jamieson and Townsend on Langnages; Pynk and FctteWek Ai 

r¥Wlo%^tffevfer,''an Article prihted^biit loot pubfishfld lin . Ae AVofk* .^Vol. 

xix. p. 411 ; Restoration and Translation of the Inscription oitihe ^pfti/nse. 
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Beraellui on Definite Proportions, from the (Serman, appeared in «e«reral 
successive Numbers of the Philosophical Magazine, from January 1813 to 
April 1814. 

A Theory of the Tides. Nicholson, July, Aug. 1813. 

An luTRObiJCTiON TD Medical Litekattjre, including a Ststeit of 
Practical Nosology, 8vo. London, 1813 : a work of considerable labour, 
though far less arduous than the " Natural Philosophy." The Appendix 
contains an Abstract of Berzelius's Animal Chemistry, from the Swedish. 
To a second Edition, published in 1823, were added the References to 
later Journals, and an Essay on Palpitations, which first appeared in the 
fifth Volume of the Medical Transactions of the College of London. 

Remarks on the Employment of Oblique Riders, and on other Alterations 
in the Construction of Ships. Phil. Trans. 1814, p. 303 ; the substance of 
a Report, before presented to the Board of Admiralty, relating to Sir Robert 
Sepping's Improvements, with some additional illustrations. 

An Investigation of the Thrust of Soft Substances. Hutton*s Mathema- 
tical Dictionary, Edition 2. 1815. Article Pressure. 

A Practical and HrsToaicAL Treatise on Consumptive Disbabes, 
8vo. London, 1815; being a condensed abstract of every thing recorded to 
have been aaid or done, with regard to Consumption. Particular circum- 
stances had pressed the Publication of this Work within nine months after 
it had been commenced. 

In the eighteenth Volume of the Archseologia, London, 1815, appeared 
some Remarki on Egyptian Papyri^ and on the Inscription of Rosetta, 
annexed to a Communication made by Sir William Edward Rouse Boughton, 
Bait. They contain an interpretation of the principal parts of both the 
Egyptian Inscriptions on the Pillar found at Rosetta, and consequently a 
Key to the lost Literature of Ancient Egypt; though, for professional 
reasons, the discovery was made public with as little parade as possible. 

Extracts of Letters and Papers relating to the Egyptian Inscription of 
Rosetta, in the Museum Criticum of Cambridge, Part vL 8vo. 1815; a 
Correspondence with MM. Silvestre de Sacy and Akerblad. 

An Investigation of the Pressure sustained by flie fixed supports of 
Flexible Substances. Phil. Mag. Sept. 1813, appUed to the Hoops of Casks, 
and to Dock Gates. 

An Algebraical Expression of the Values of Lives, Phil. Mag. Jan. 1816, 
with a Diagram. 

Account of some Thebaic Manuscripts, written on Leather. Legh*8 
Narrative, 4to. London, 1816. 

Additional Letters relating to the Inscription of Rosetta; the first ad- 
dressed to the Archduke John, Who had lately been in England; the second 
to M. Akerblad. Museum Criticum, Part viL The Letters were printed and 
distributed in 1816; the Journal was not pubUshed till 18?1. TfftT 
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jkvnoxtscB THE DncoviUY or the Relatiov betwesit the Differemt 
KiKDa OP Egyptian Letters or CHARACTEfts — the iMsis on which th« 
system of M. Champollion was afterwards erected. 

Letter of Canova, and two Memoirs of Visconti, translated from the 
French and Italian, 6?o. London, 1816. A Volume of 200 pages, which 
was completed in twelve days ; together with remarks on an error of De- 
lambre, which was afterwards confuted more at large by Mr. Cadell. 

It was in 1816, that Dr. Young complied with an application made to 
him by Mr. M'Vey Napier, to write some articles for a Supplement to the 
£iicyclopttdia Britannica, conducted under the superint^ence of that 
gentlemao, and completed in 1825. 

The articles which he furnished were: Atwood^ — Addendum to Annuities 
— Bathing — G. Beccaria — Bloch — Borda — Boulton — Bramah — Br idge— 
Brisson-— Bryant — Camus — Notes on Carpentry — Cavallo ^-CavaaduA— « 
CAromaiic*-— Cohesion — Condamine — Coulamb— DoUond — Dolomieu— 
Duhamel — Egypt — Fermat — Fluents — F. Fontana — G. Fontana— J. R. 
Forster — J. G. A. Forster— Fourcroy — Frisi — Guyton de Morveau— Hercu- 
laneum — ^Hydraulics — Ingenhousz— Lagrange — ^La Lande— Lambert — Lan- 
ouAOES— Lemmonier — Luc — Mains — Maskelyne — Mason — Mechain^* 
Messier — Orme — Pallas — Pauw— Porson — Preservers of Life — Road* 
making — Robiton —^ Rush — Sieam^Engine -— Tennant— Thomson Count 
Rumford — Tides — ^Tooke— Wakefield — Watson— Weights and Measureii 
-^Polarization by Arago, translated, with Notes, In all, about sixty-three 
articles, each marked with two different letters. (These were two consecutive 
letters of the sentence ' ' Fortunam ea aiiis r the u in forismam being 
sometimes printed as a v.) 

Remarics on some Theorems relating to the Pendulum. Phil. Trans, 
1818, p. 95, in a Letter to Captain Kater. 

Translation of some Greek Inscriptions. Light's Trarels. 4to. London^ 
1818. 

Speobnen of a Greek Manuscript in the possession of the Earl of Mount- 
norris, 1819. Ardiaedogia, Vol. xix. This may possibly have been a 
pawnbroker's account : another piece nearly resembling it was sent by Mr. 
Salt to the British Museum. 

Remarks on the Probabilities of Error in Physical Experiments, and on 
the Density of the Earth, considered especially with regard to the reduction 
of Experimente on the Pendulum, Phil. Trans. 1819, p. 70; computing the 
density of the earth, upon the supposition of the compression of a homo- 
geneous elastic substance only. 

Dr. Young edited the Nautical Almanac, from the year 1819, for the le- 
mainder of his life. 

Remarks on Laplace's latest Computation of the Density and Figure of 
the Earth. Quarterly Journal, April, 1820; determining the Ellipticity, on 
the supposition of a compressed elastic substance. 

Dr. Young furnished quarterly, for many years, to the Journal of Science 
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and Arts, about twenty pages of Astronoiaieal and Ksntical CoUectioM» 
begiDning in 1820; the greater part either original or translated by hiasdC 

Appendix t6 the seeondf eilition of Be(xoni*s Trw^ 4to. London, 1811. 

ElFMCVTAKT iLLUSnUTSOV OP TVB CELtSTIAL HeCVAVICS OP La. 

1>LACC, 8to. London, 1821 j with some additions relating to the Motions 
of Wares, and of Soond, aod to the cohesion of Fluids. (This Tolume^ 
and the' article ** Tides,^ in the supplement to the Encydopsdia Brir 
^nnica. Dr. Young considered as togeUier containing the most Ibrtunat^ pf 
the Tesulb of his mathematical labours.) 

A|( ACC»nKT OF SOME EECEKT DISCOVERIES IN HlEaOQLT]iiI«AIU Ijgnh 

%ATVM>ft 4MP Egyptian Antiquities, including the aolborV «riginii 
Aiph^b^t,, 43 .extended by M. ChampoUion, 8vo. London, 18(28; witk.n 
UMolati^p of Mme Greek Manuscripts on Papyrus, the most rcnuuknblt 
^,wM\ yf9^JAx, Grey's ^' Antigraph** of an Egyptian odgtmlslMnlyiilf 
em: h|s> table; the discovery of which singular coincidenoe was <be-iBund^ 
diaie canse of.tbe publieation of the Tolume. ' .. " 

' Hietogl3rphics, collected by* the Egyptian Society, folio. Londfoh, 18^3—7 
a collection of Plates of Egyptian Antiquities subservient to the study o\ 
Hlerogt;^hical Literature, lithographized at the expense of about fifty sub^ 
scribers, but not at that time publicly sold. The second number, plates 
10 to 40, contains i v Jlthat was known of the interpret^tiorv^of^ihe 
Hieroglyphics, the evidence for each word being exhibited in a compajatife 
I^dex. ! . . , . ,*^ 

'j(This work was entirely carried on by Dr. Young; but tlje sv^b(|cri£^i|^ 
liot being adequate to the expenses, it was afterwards made.Qvej^ ^J^ 
Hoyal Society of Literature, he undertaking to contio^ue the,si^p«yryfsioq,m^ 
bffoic.) , . _,.,., .,,,t u^ 

,. A fiVi^ and eieot Expression for the Refraction of an Atnofeptoerufi^ 
nsetoMinr that of rihe Earth. Phil. Trans* 18t4, p. f 59 ; 'aieobpttlMio^ 
dtfiired fsom an optieal hypothesis not exactly agreeing withtiitf {^MMbllS^ 
heiglitofilMipliywaiatmoepherey but affocdmg eormct vHultii^ .-miuui 

'Retriarii on'Spohri and Seyflarth. Quarterly Journal, Oct^.'tsid,' in i' 

Letter addressed to the Baron William von Humboldt. " ' ' ^* 

. /, ..ID. ••;.:, i'M| 

.,A Formulfi for expressing the Decrement of Human Life( iit aiLeitAc 
addressed to Sir Edward Hyde East, Bart. Phil. Trans. 1^6^ inMska te* 
reader tbe interpolation from the best obserpations more legnlaM'slliB IbU 
lowed by a oorsedion of Dr. Price*s mistake^ respecting the ^riadical pay^ 
inaMs of annmities^ . >/i m'> 

Pr*c(i«al Applicntion of the Doctrine of Chances, as It regarts Ae sub^ 
dlVhidn of RiAs. Quarterly Journal, Oct. 1826 ; showing the Tifhiiations 
tinker 'vrhleh spieculations on probabilities may be conducted With pi^edence; 

V. ' 1 '■ V* "rt » ■ .- *ll II... ..II 

Remarks on Mr. Peyron*8 Account of the Egyp^an I^pyjc^s. , QuaiteMTY 
ZQm4» }^^ 1 827-.the great Greek Pfpyrus pf T,'ufi9 ; ii4.w)^QbiM«^'<ffmy'4[ 
three contract, are cited and explained,— not two of tJl^i^{Onl|r^|fJhi^j%^ 
luppofedbyMr.Peyroiip , 
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.^.] .< ' * " M- HBCHiUBItCA& SCOKCB. ' ' 

^^'''-^'•-'•^ '••.**'« <^ * *- ffofm'^.T .DvBvf^AjT 

1. EccenU-icity (f Saturn a Ring.--'' The most irUerestingp afr^ 
l5u0istaDce iii astronomy just now is the eccentricUy of the llin^ of 
Baturn. M. Schwalz. of Dessau, first perceived it, ami having 
Wrftt«fn of it to M, Harding, the latter believed that he alsp qqu)4 
observe it M. Harding informed me of the circumstance^ and I 
idl^Tffei^'tlYM* which these two gentlemen had seen, as did likewise 
tKfjsmi^tadtf. I iievertheless persisted in beheving thar H #*S itrf 
opiioKl.aiiMiQfii occasioned by the shadow ttfthe' frtHrtet^ (Ht th6 
^dig;; andithercfore wrote to M. Strure to decide the poirRby ineun^i 
<rC:lbe!fliqperb jnicrometers attached to his gireat teiesed^." He-liad 
tfaA^Oodaes^te measure, on Ave difierent dAy»» the dUitmiee'cff'tlMr 
ring from the body of the planet, and he fotiHd, tfaiOt #httt liaMi>btea 
observed was not merely an appearance, but that Sfiturn was really 
eccemrfc witji respect to his ring. You will see the, details of these 
o^ervatiohs In my AHronomU^ Nachrichien^** &c.— ScUunMicheVr 
A% Vniv. Juin, 1828. ..;... 

t^J" '■[ ,iy« .11.'.' .• • • • ...-.' 

^^^y^l^ikkndi in Space to the Motion of Heavenly bodies. -^X^ ait 
iti(toril3f^bfth6l^t appearance of Encke's comet in 1628, l*f. Oau4 
tier states, that the results. then obtained accorded with those which 
BWfete^^'^fftfff jjt^ivtoui^ly procured, and which Induced him, in 182S, 
^^^]^iU tfer'fekistetice of a medium or ethereal fluid in space, of 
^l%MlH£Rd<i^i^i](ce, acting as^ tangential force a^iti^t tT<e motion. 
of the comet, wonid augment the power of the sun, and shorten' 
tiHifieBtMl^iBt6]iiti'on; The moat celebrated geoweter^v «M<^Ven 
^j^tO^ts^HsiBeK'. kad Atanfttdy eakolated the influence •whiclr4ifcah'«i 
iff^miwif 9MidfiHn eiHdd eiercise on the moitioiiir of. iromet^MMitl) 
planets. T|)$]r had iomid. that its effect would be ie^imMlh itbKf*! 
tiuually the ^centricity of their orbits^ and to shoiEtej;^,tbe,Jiong|er 
£t<^^' and tn^ periods of their revolutioDs ; that .the lengiti of tp^ 
perihelium would suffer only a periodical change ; and that the nodes 
aiftHIic indlf^lion <9f the orbit woald not be alt^d: In ffi'e'c^^e 
«f fiiMB^8tcdmet,4be two fitsi effects have been deddedfv t^i^nkteed; 
afaA iibcreTaAre imo cireatAstttnees to fadlitate the CHkalAtloti ; t!ke> 
fi^ifcijUiet tiibeomi^t is always s^n in the ^ahne polnfl^4t» orbit,' 
and near to its perihelium ; and the second, that its OtlSft- i^ i^crtW^ 
i%^(#^^ to very 9I0W alterations. Both these . cireuoMt^pifei^ 
JgS^l%}^ supposition that the times of revolution (ailr )east for 
s^me^^l^ripd^) diminish by an equal quantity, so that^ tt^eiv^/liosir. 
rintion may be considered as proportional to the square of the 
tltal»«>^ejf«IWWibdl YaFia^ibn of th6 perihelliim hiaV also he'heg- 
llkBB* 4«h6ttt^tlfcorttehietate'. M.^ Rhcke supposes, ^iir\MVimm;/ 

°WIi¥^i^u^^'•^m^: "" -^^^ •"• '- - - - - ■ ' # *'.*;'■'' '" "^ 

^ , .1-.-'/; 1 .UZ X' ^'■^"■"'y / <i 
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that tbe ether^ or resisting medium, is diffiised through all space ; 
that its density diminishes in the inverse ratio of the square of tbe 
sun*s distance, and that the resisting force is always proportional 
to the square of the actual linear velocity of the comet — Bib. 
Univ. xli. 3* 

3. New Method of measuring tbe Power of Telescopes^ by Jtf- 
Valz,— The method consists in measuring the angle whiph th^ 
rays, from a body of known diameter, form when they leave the 
telescope. The sun, by reason of its brightness, appears tbe object 
best fitted for this purpose. Its image, therefore, formed at a given 
distance from the eye-glass, is to be measured, and divided by this 
distance, and by the double tangent of the se^ii-diameter of the 
9un, By making the distance equal to the cotangent of the sun's 
diameter, the number in parts of the scale employed, included in 
the extent of the image, will express the quantity of enlargement. 
Thus, in January, the image should be received and measured at 
105 parts from Uie eye-end of the telescope ; in July, at 109 parts ; 
in April and October, at 107 ; but rigorously this quantity must 
be diminished by the diameter of the small image» which is form^ 
at the point from whence the distance is measured. When the field 
of the telescope is smaller than the sun's diameter, v^e may pjra« 
viously trace a circle upon a screen which is then to be made to 
coincide with a part only of the edge of the sun. But it may be 
found preferable in such cases to employ the known diameter of 
the field of view in place of that of the sun ; and if it has no.t been 
previously ascertained, it may be determined at the same operation 
by the time which a solar spot takes to traverse centrally the image 
received on the screen* — Bib, Univ. xU. 25. 

4. BrowriLS Active Molecules, — ^Mr. Holland, the inventor of a 
microscope sold by Carey* of the Strand, has inclosed some of 
the particles described by Mr. Brown, as active molecules, be- 
tween glass and talc» closing the whole hermetically so as to ex- 
clude« as much as care could do, all interference of external causes. 
[Notwithstanding this, the motion continued equally vivid» even 
afier ten days. The lens used had a focus of the thirtieth of an 
inch ; and the particles were obtained, as we understand, from 
gambo^, 

&. Force of Running Water.. — ^A few facts and observations on 
the power of running water have been communicated to the 
Geokog^Qsd Society by Mr. Culley, one of its fellows. The he^vy 
raioA which fell during three days of August, 1827, swelled to au 
Vnusual height the small rivulet called the College, which flows at 
a moderate decUvity from the eastern water-shed of the Cheviot 
Hills, and caused that stream not only to transport enormoua 
•ccuambtions of several thousand tons w^ht of gn^rid im4 aand 
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to thfe p]ala*of thfe Till, but also to carry away a bridge then in 
"progress of building, some of the arch-stones of which, weighing 
from one half to three-fourths of a ton each, were propelled two 
infles down the rivulet 

On the same occasion, the current tore away from the abutment 
of a mill-dam^ a large block of greenstone porphyry* weighing 
nearly two tons, and transported it to the distance of a quarter of 
a mile. Instances are related to occur repeatedly, in which from 
one to three thousand tons are in like manner removed to (preat 
distances in one day ; and the author asserts, that whenever 400 
or 500 cart-loads of this gravel are taken away for the repair of 
roads, that one moderate flood replaces the amount of loss with the 
same quantity of rounded debris. 

Parallel ca^es of the power of water are stated to ocour in the 
Tweed, near Coldstream.*— PAi/. Mag. N. S. vL 65. 

6. Geological Hammer, — Requiring a geological hammer, uniting 
^e properties of power and compactness, Mr. Clarke selected oqe 
of Knight's trimming hammers, marked No. 5, and removhig the 
handle IVom it, sopplied another, formed in the following manner: 
—Three narrow slips of soling leather^ of convenient length, were 
glued firmly together, so that the grain of the exterior pieces vras 
in a different direction to that of the interior piece. The whole 
was rounded, and reduced from the extremity upwards, until it 
fitted the aperture in the hammer head, and there firmly secured 
by two small wooden wedges, driven in between the slips of leather. 
Tht handle was then strongly bound round with twine» from one 
end to the other. It was found to possess an elastk^ity almost 
perfect, and to preserve its shape. — Mag. Nat. Hist n. 847. 

7. CBmeTd fir hard Stones, Porcelain, and Gite».— This cement 
is a natural'product, which, without being abundant, is in suffleient 
quantity fbr all ordinary uses. The large snails which are found in 
gardens and woods,|and are sometimes used for food, have a vesicle 
at the extremities of their bodies filled with a whitish substance, 
havings a greasy and gelatinous appearance. If it be applied be- 
tween two surfaces, whatever be their hardness or compactness, ^uemI 
the surfaces be brought together throughout, so strong an adhesion 
is ultimately occasioned, that if violent blows or thrusts be giwen 
to the substances, they frequently break elsewhere than at the 
junction. A flint about the size of the fist having been broken into 
two pieces, and rejoined by this means, being thrown with Tielenoe 
on the pavement, broke into fragments by firesh fractures crossing 
the former junction, but not going along it. All that is necessajfy 
to give this cement its full power is to alk>w it time to dry^^Butt. 
Vniv. E. xii. 107. 

' 0. <)« tte«ri«j<«reo/Jfe<afr,*y M. Savart— M.Sav^ 

M2 
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lately made a beautiful application of M. Chladni's mode of exhibit- 
iag^th^ntoianiiies of iribroting efetftic kuiiiu»,iii tlie «amiinrtioii'of 
tli«fettiH**r0a«d%lBisticity of Tarious solid bodiee^ such as cry8t«ia,T 
wood, s4mmis> &0. l&o. ; or ra«her» resorting to M. Ohladnt's mode<of 
rtoderitig thcJsOiHnes: visible by small particles ]f>laced on ^e surfboe 
crfthe platep; he -has, by means of these lines institated an ini^esJ 
ligation of wious physical properties of solid bodies ; and smce he^ 
has >knade this* appUcacUoti, it has been found that the phenomena in« 
question alferded a method of examining the internal structure of 
bodies, in some cases far surpassing in sensibility the power tyf 
polarized light, and applicable, in innumerable instances, where the' 
latter would be of no avail. 

* Lately, he has applied the same means of inveiHigation to tM 
rndtaibodies^ which up to this time have been conisidered, ahiong^ 
solid substances^ as those approaching the nearest to homogei^e^: 
Tbcy have been regarded as assemblages of infinitely small crvstals 
Hinted* without order, and no one suspected that, in an «irdinbry 
mass of metal, there might be differences of cohesion and elasticity 
ab great or greater than those observed in fibrous bodies, such as 
wnod. Neverthekss, experiment shews that circular plates of 
■wtal of uniform thickness, whether cast in moulds, or cot ont df af 
iolid block, or taken from rolled plates, act under the influehce of 
sonorous vibraiioins as if they belonged to fibrous bodies, ot" those* 
regulariy cryatalHecd. When a solid substance, perfectly homo^e^ 
aeoBtand uaiform in its structure, is formed intoadrcular plate of 
^iiren thickness in every part, if this plate be sustained horizontally* 
by small ^surfeces of support, applied above and below at the centime 
taly, and sand be sprinkled on the plate, and a violin boWtipf>Ked 
carefoUy' at the edge so as to produce the lowest ptfi^ikl^ soun^,' 
the nodal lines will be indicated by the sand arranging its^lfintd 
two trae-diMnetrJual lines, crossing each other at right angles * a^d, 
byVEtrying 4h^, t'lhtte to which the bow is applied, these dfattiet^f^ 
tnaiy bemaikfto occur in any part of the plate. But if the su&J 
Btanoa benot similar ia structure in every diredtion, then Itils tan^e 
ef dtvision cannot beeflfected in every direction, and the nodkl 
tinea 'becone hyperbolas, whidi are frequently accompanied' by 
sounds varying from each other, sometimes almost fnsensibly,' til 
tirthers difibiug by as mueh as a third, a fourth, or even a fi^lf. 
tience is derived a means of distinguishing between' sutystanc^s 
which bro of perfectly uniform structure, and those whi^ch vary In 
dliertot directions, as Crystallieed and fibrous bodies. 
-- Pkids of gold, silver, copper, zinc; cast, forged, and rotled irott * 
Ini,' Uad« bismuth V steel, antimony, and a great number "of aWoys, 
as'brasa,) bttt^metal^ &c., have presented properties analogous to 
thosaefirobk)«ryfctal •r wood, when cut into plates oblique to the 
act» tof dastioity «r ^ the cleavage. 

ThBifhct behigfascertained, that a plate of metal may always be 
ounstdeivd^artfikiitB ^tmctoveit belonged to a CPfstalfii^ed dystem, 
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ii^bccanea peinitoiaseertaiii irbtlhev tiw mnMt».af iMml ireve 
regularly 'crystaUiaecL By cuUing plates in dUfiimii idireetiens^ 
fiom ^iflfo'eni parts 6f the same mess of iemA, and ffciwMwiig their 
Bodal lines, they did not agree wkh eadi otber^bnd itappeaved 
thai a mass of metal* eonndered aa a whole, does not poaacss the 
atmeiwre or propertiea of a body regularly orystalliscdv thooi^ 
eiM^h plate oat from it acts as if it belonged to attoh & body. And 
evea if a large plate, which resefflbles a regularly crystelhatd sub^ 
stanee^ be out up into smaller plates, these, by trials will almost 
QonsteDtiy be fotiad to difier from each other. 

These and other facts shew clearly that the metals have not a 
hf9|)figei9ec!iis structure, and yet at the same time that Ihey am jlot 
Yieg^Uriy itrystalUaed, but that they have a sort of semi-regfdar 
siii^uf«^ «6 if, at the moment of solidifieation, sereral Inlenia] 'disM^ 
til^Qt eryatala were formed, considerable in volacne; but hoi taaTm^ 
^k9ir rh««nologou8 planes parallel to each other, so ihaty though -eaeh 
erystal ia of regular structure, the whole mass is •confused* ' - • < 

..ByiexaauBing orystallizatioiie of metal, and eqieeiaily of lead^ 
obtained in jkhe usual way from quantities in tbe aet "of solidif)nig% 
Vypowriog off the remaining fluid portion, thb will casiiy be seca 
lo ha tbe^ase; and the distinct systems of crysiakp will bo found 
to be the more extensive, the longer the time the metals have been 
retained ia fusion^ or the more frequently they, bave been fitted^ 
: .A^r^ns^ueaoe of this structure is, that greater differeBoes of 
^la^fil^ will be observed in the same aafastance, by taking smaU 
plates > than by.usaig large ones, because then the number of crystali^ 
Miei^^PtO Ahei plates will be less. For the same reason a mass of 
^iN^tol eubiainod ia this manner will appear to be more tegvAmt^ in 
it? fftnuK^tpreiaa the mass is smaller. i 

,,» yyi^eibei; the plates of metal be taken from a large «BaiS8,>«r oast 
i^lpmiMB of the proper size, does not appeav to oadco mnolvdifteH 
eo/(^e ; ,|>lates obtained in both ways will somelimcs diibr Itttio, and 
^Mieitiq^S much. Tho substance of the moald^ iis^ poaitiont mriAie 
plac^ of the .jist by which the metal enters^ appears to haired noi in** 
Pueoce-OVjQrthe elasticity of the. resulting piate, i. e* these ia always 
(Uie/dia:m4k¥l in which fthe resistance to flexaure is tibe>gFSatest: 
I)^eij|}i<^ does siiddea coolings nor the passage^of an electvie' cmr^nt 
a^QgiOlke of its.diameterswlulfit in fusion and cooling, exert aar>a|M> 
preciable effect oo the phenomena ; but the case is very dtffertot if 
a series of small blows be given to the mould as the metal isottdifi to] 
thefoimation of large crystalline systems is almost always tbeai'dis- 
turliied, and tba resulting mass is <^ such antform ekuliiiity^' that 
plates .fimiMd fjmn it give oaly one sound, and the* two) nodal' diiir 
Wfterjs Qf^n be produced accoss any pari of k. Itiwotild<boa«<ifl*- 
teresting as important, to ascertaia if the metalsiiwbOseiorjfslallln^ 
^n.ha^beeiA.tbua.disturbedi have a tenacity'^aai tt>rwhat/Aey 
.^fiq5iire uinier; orcliaacy eiroMBCitatioea, and whethsr itbeyixlD^wn; 
acquire some new properties which may render this process useful 
in the arts. 
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< Many cauM8» audi «i pMsrare^ roUng, anneilkig, lbe*» moy 
more or lets alter ibe distrilMition of the elastksty of ntlals, bul 
aoue of thtm appear to he of such a nature as to brin^ them to s 
homogeneous slaie» Thu8> oironlar plates of lead, copper, tto, ukl 
brass, diminished to one^fourth of their first thickness by hammer^ 
mg, preserred nearly the same properties as they had immediately 
9^ futiD»: their nodal systems were only a Uttle changed in sp^' 
pearance, but tlie sounds accompanying them were at the same 
diatsnee from each other as before. 

Roiling produced similar eflfecti* except that the crystalline sys*^ 
terns wese considerably extended in two directions paralld to each 
otfaee^ so that it does occasionally happen that plates of laige sne 
pay present a strudure approaching to regularity. This oeoorred 
with a plate of «inc, from which seTcral discs were taken, so simUar 
m psopeities, that the plate might be considered as regularly crys- 
tallized. A dose examination of this plate in various directioiis 
gave such differences of elasticity as to lead to the conchiaioii, that 
the differeftces of resistance to flexure in difiereat directrons of the 
imne mass of metal may be much greater than occurs even in some 
woods — as, for instance, the oak, beech, Ac., and yet, as has been 
demonstrated in a former paper,:the extreme elasticities in the beech 
aie to each other as 1 is to 16. 

The influence of annealing appears to be very feeblci or even 
Boihing, upon metals which Imve not been comprened ; for discs of 
eopper^ which had been exposed for hours to a temperature near the 
point of fusion, gave the same sounds as before. But when the 
metals ha^e first been piessed, then annealing slightly altetS' their 
lone and tbe disposition of the nodal lines* 

The phenomena observed in the metals were found to occur also 
with glass» sulphur, common resin, copal, amber, plaster, slate, &o. ; 
but the interval between the two sounds belonging to circular plates 
of these substances is always very small, rarely surpasshtg a major 
atmitonej iho two modes of division also shewn by the nodal lines» 
although they affiect a fixed position, are so near to oach other aS 
mostly to give a rectangular cross. It is to be presumed,' indeed, 
^at a heterogeneous structure will be discovered in almost every solid 
substance, except perhaps those which are deposits of pulverulent 
mattep, as chalk, for instance, which appears to approach very 
ekwely to homogeneity* Amongst all the bodies examined by Mi 
Savart one only was found, namely, sealing-wax, in which tbe 
right-angled cross of nodal lines could be produced indiflferently iti 
any direction $ but this substance, being a simple mixture of g^m 
lae^ iuqieutine^ and cinnabar, we may imagine how the latter puki 
venilent body -may prevent the particles of resin from arranging 
tbemselves regularly. 

M. Savart concludes his memoir by an observation, apparently 
applicable to all bodies which crystallize irregularly, namely, that 
iwnediately after they have become solid, they vibrate sonorously 
with much greater difficulty than they do a few liouii^ ordajB^ or 
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frmk mMths kicr. It fiwqinntl^r iinpfcnt, tbftt » beefy whfeh pto- 
Sliced wHh difltea% only dull 8oiiiid9, finally ▼ibmted Witli %wM 
iMikity and eiwrery, tint its partiolts became dimtfi^mted, and It 
llcw to piteesapoB the slightest afitalion of its parts. fVomhenoa 
it appears ta result that, during the solidifioation, many parts are^ 
as it were, surprised in positions, from whieh they tend to depart, 
and that they acquire a permanent state of eqvilibriQm only after a 
long time : Uius, if a circular plate of sulphur be cast in a mould, 
and endeavours be made, immediately after cooling, to produce 
sound from it, no sound can be obtained. Ailer soom days* sounds, 
■M>ra or less dull, aiay be obtained ; if then the number of vibimtioni 
ibr any set of nodal lines be determined, and then the plate be left 
Ibr a month or two after that time, it will be found to sound freely, 
and fiuther^ the same set of Jiodal lines, or mode of division, will 
give a greater number of vibrations ; the sound may thus be raised 
aonetioMs a full tone. It is well known that sulphur, whieh has 
been recently fused, does not immediately recover its former proper- 
ties ; but no one suspected that it required whole months, and 
even a longer period, to fully restore ihenu^^JmuUm dt Chinrn^ 
jdi. p. 61. 

9, On the Solidification ofPloiter^ by M. Gay L«s8ac.-«-Every 
one knows the property which plaster possesses, when deprived of 
its water by heat> of becoming solid with that fluid. The coustsU 
eoey which it acquires is very variable, and the purest plasters are 
precisely those whidi acquire least hardness. The cause has been 
attributed, in Faris plaster, to the presence of a few hundredths of 
carbonate of lime ; but, without doubt, ernmeously; ibr the heat 
necessary to bake the plaster is, in the small way, not above 800^F., 
and, in the large way, U never carried to the degree necessary to 
decompose the oarbooate of lime. Besides^ calcined plaster rarely 
contains free lime, and the addition of that base to those plasters, 
which have but little consistence, does not sensibly improve them. 
I tliink that we must search for the difiference of consistency, which 
is acquired by different plasters, when mixed with water, in the 
hardness which they possess in their natural uacalcined state ; a hard* 
ness which we cannot explain, but must take as a natural faot. 
That stated, I suppose that a hard plaster-stone, having lost its 
water, will acquire greater consistency when returning to its first 
state than a plaster-stone naturally softer. It is in some degree 
the primitive molecular arrangement which is reproduced^ We 
find, in the same way, that when good fused steel has its earbon 
removed by cementation with oxide of hron, it will givev by a new 
esmentation with carbon, a steel mudi more homogeneous and 
perfect than that obtained in the same circumstances by the ce- 
mentation of iron.^^ilhTia^ de Ckhnit, xl. p. 436. 

10. FwmulafdT reducing a Mercurial Thermometer in high Tem* 
peraturesf^Ii q denote the degrees of a mercurial thermometer, n 



Digitized by 



Googk 



the number of degrees l^tween the points of congelation and ebul« 
Htion, 9 the number of ciegrees at tbe boiling 4>ain^ and caL q the 
degrees of the truci 'i^i^gijtientBUon of heat corresponding to the state 
9 of the ttierinoa^eteJT^ the following expression is correct 4 — . 

,„C(rf..tf?:; fl - i (g - 0.09 - 0,028 ^' 

— Annal. der Physik und Cfumie. 

11. Determination of the Mathematical Law, according to which 
the^'^B^Ub Fb¥c&tf Steam increases wUh the Tmpefatitre. By 
M. Roche, Recu^H Indnst. p. 285. — It has already been ascer^ 
tained — i. That a small increase of temperature augments consi- 
derably the elastic force of vapour, ii. That this force increased 
ne9Q;]y>(«n I r geometric progression, for each increase imn 90^'^f ! 
Fahrenheit's scale, or 13 J of Reaumur's, or 16| of the eentigrftde 
thermometer ; the elastic force doubling successively for the suc- 
cessive augmentations of l6f from the boiling point 100. 

Xt'vertheless, it appears, from experiments made both in Franee 
and England, that the tensions of vapours depart from this law at • 
high temperatures)! and dififerent empirical formulae, more or less • 
exact, have been proposed to represent the law of the elastic force; . 
that of M. Laplace, inserted in the Traits de Pkynque of M, 
Biot, is of the form P = 760" x 10" + 6t» + ct'+ &C-, in 
which P denotes the elastic force estimated in millimeters; 760"* 
the height of the column of mercury equivalent Xx> the pressure of 
the atmosphere, fand tt, h, c, &c., constant coefficients, which M* 
liapiaoenfBBdeavooted to' determine by elperimtJiitv 1l4»' fotlAd 
a^ati 0LLi>4547v 6 cr 0.00625826, &c. . . . • 

'Suell^ M'fbrmola is* very complicated, and to «pp4y it't^'l?^ 
teiiiperathme^ tke terms »*», t*, Ac, must be emplbjed ;• £Tipre*s^tt«^ 
lOginAHdrBKeeks a£ the temperature above 100^. But a islnfypkffori 
nMtbrmay be obtained by observing that the elastic ibrce of stfeftt 
lactefiseafibro each element of temperature by a quantity, '#htehi* 
in a fltisdoomposed of the existing elastic force and of iheiftj- 
crease which I denominate the expansive heat, and which is pro- 
piwiii6md.tki.ith^ipfoduct^f the temperatare by the deh^ity it wdifld 
gi?re^4he.vaf>odr^ot io the quotient of this tempetattire, by tlh^' 
v^lUlttie iwhiek it ieads to give to the vapour, accordhig' to CWyt' 
Iiussae!s itaw of dilatation. We see^ then, that th* true lawwil! b<?; 
that dhe dastio force increoKs in a geomehical progressict/t idheh (h% 
€Sfpan$i»e heat increases in arUhmetict^ progression, and as M^ 
e9i|)ansitfe heat, 'dfenoting by «r the excess of temperottir^ abtfvfe 
101^ WOMlid beipffoportional to 

• "r- 7' ;; iw> + x ioo + x ' ' ; 

(9yt^.^^^?^l^^^(^oemcieni of the dilatatio* or ,tbe.Jncr«a«e,vof 

^??%?efor?^^^^ , . , . .. . : .,. . Ttni,;.. 
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an ♦ . .., .rll'f 'ir.J *. IK. ' 



• ■ 100 + ■» 100' , n 

11 + 0.03 X = TT *• I'l '^"o:o3'/ ' "'" " 

the increments may be considered as proportional io the qootleni, 

X 



, and the elastic force may be expressed by the formula 
P = 760-xl0 



11 +0.03X 

nx 



11 + 0.03* 

^ being a constant coefficient, and 760"* the pressure of the aUnos^ 
pbere^ this for^lula, by employing logarithms, becomes < yi : 

Log F == log 760 + ,, . 

If F be known by experiment, n will be obtained foyreiolmgl^ 
pxveediug equation, which will give 

11 +0.08X . 

.n = -^ (logF— log760«)- ... 

NW/ if the vahies of n, which I call the logarithmic mod'ulus of 
the elastic force of steam, be taken according to thi table of elastic 
forces drawn up by the Institute, and inserted in the TraitS de 
I^yrfgwc of M. Pouiilet, the mean value of ti will be founc^ ;=: 0.17; 
the other ralues dllfering but little from it, the fbrmula thea 
becomes 

\ n Log'Fc:log760«+ ,.^'^!v!o - 

*'^ ^ ^ U +0.03J? . 

XOfA memoisiwhich I presented to the Institatcv inibe month <ef- 
February, 1827, and which was referred to the «xamitiMib(n of Uxe 
cefsroittee^ charged with investigating high temperatmres- ia 86eaid- 
en^inea^ I-sheifed how the modulus of steam of 'Othevliqmda might 
be.JfoHmt«.and tbev density calculated therefrom ; attdl Axmdiliat 
tlM maximum of the elastic force of water takes pko0<al>a tranpcMH' 
tvreioC* about 770^ where its density is neatly •equal io idtat ef the 
liq^d^.t^e pressure amounting to more than 4000 atmospbetcs. ' " 

kI^v De$iruoii9n cf VtmUti in Skip9 hy S^aahi^-**^ Ictterr tfrora 
Iihdia, It a^ears that the ^»plioa4ion of steam has beat foutid 'Won«- 
derA^Sy . efficacious in cleansing ships from vermin, and ^eotdly 
the [White, aat, A steam-boat (Ihe Cimet) was placed albngakle>a- 
merchau&^vessel, and steam from its boiler conveyed by » v^y 
simple system of pipes into the bold of the latter, th# apertures 
to^,w)ii^h<wei« closed as- well as they could be; The operation'* was 
continued for several hours ; and there is noreaeottitobeSttv^thllt 
it was not effectual, and will prove a valuable process in the navy. 
Besides the ^direct object of deansing the shipv another advantage 
accrued, from the discovery of every leaky place existing, by the 
dozing^ %1^ the ivateii* tfcrongH thein, in which way leaks were made 
manifest, that could not be found oui Olber^i&e, The expense is 
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said to be rery moderate ; wad H is further stated to be tke^Aly 
process at present known, not efen exotpttng sinking, whicb^flfeo"' 
tually destroyiB the white ant 

13. Praervatum of Butler. — ^M. Thenard recommends the method 
used by the Tartars, which consisU in fkaiug th^ butter in a water** 
bath at a temperature of 190^ F., and retaining it quiescent in 
that state until the caseous matter has settled, and the butter become 
clear ; it is then to be decanted, passed through a doth, and cooled 
in a mixture of salt and ice, or, at least, in spring^^water, without 
which it would crystalline, and not resist so well the action of air« 
Preserved in close vessels and cold places, it may be kept for six 
months as good as it was on the first day, especially if the upper 
part be excepted. If, when used, it be beaten up with one-sixth of 
cheese, it will have all the appearance of fresh butter. The flawur 
of rancid butter may, according to M. Thenard, be removed almost 
entirely by similar meltings and coolings*— i^uZ/. Utm. D. xii. i55« 

li, Onthe Dilataiion of Stone, by M. Destigny (from the MevMire 
de la Soc. libre dEmul, de Rouen.) — The phenomena of dilatation by 
heat have been long known, and have been determined for a certain 
number of bodies. M. Destigny has extended this determination 
to the dilatation of stones observed by Bouguer in Peru, for bricks ; 
by George Juan, a Spaniard, quoted by M. Rondelet (TretUUe an 
the Art ^Building) ; and lastly, by M. Vicat, at the h^wn atone 
bridge of Souillac. The precise extent of this dilatation waaupknowB^ 
To obtain it, an instrument of extreme delicacy was required, and 
M* DestilgAy himself constructed one, founddd upon the .difference 
of dilatation of stoae and iron, or copper. He selected iot 'his 
experiments stones about 365 millimeters in lengthy 1^5 broads 
and 5Q thick, and fixed at one end a metallic rod^ by neani of a 
£bot fixed in a copper plug let into the stone» while the other end 
of the rod rested against the small arm of a very sensible levers 
which moved a needle indicating the difleren«e of dilatatioii* This 
small arm was 31^ mm. long, the other 100 mm. This last moved* 
another lever, the length of the arms of which wao dn^m* foffthat- 
against which it rested, and 100 mm. for the other, which was der 
signed to point out on the arc of a circle, with a radius of 100 Qim«» 
the^ progress of the dilatation. The ratio of the apaee desoribed 
between the small arm of the first lever* and the great arm Of thif 
second, was therefore as 1 : 1000. Transferring, then, the whole 
apparatus to a stove heated to 40, the dilatation must tak^ pAa«e ; 
and if it were the same for the stone aod the metallic red* tlia 
instrument would have indicated nothing; but the \tQlfBk or XhA 
copper, having a much greater diktation, put the small arm of the 
first lever in motionv and the amount of the difference of the dibkt 
tation might be read off on the arc of the circle. M. I>est|gny hi^ 
thus found, for example, in one of his first experiments, the needle 
indicating 231.84 mm. 
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The eopper rod, of wliieh tbt dilatntioD is exactly kaowii, would 
have madie the index describe 301 mnu if k had beea fixed to a 
body insensible to caloric. He deduces that the 69.16 mm. of 
difference is due to the stone. These experiments, repeated alter- 
nately on different stone bodies with a rod of copper, and With one 
of iron, have given the following results : 

Abfohit* DflBlitlon, 

Brans 0.00187821 

Soft hammered iron . » . . 0.00122045 

Carrara marble .... 0.00084867 

Marble from St Beat . . • 0.00041810 

Solst .... 0.00056849 

Pierre de Vernon . . . • 0.00043027 
St Leu . • . . 0.00064890 

M. Destigny, wishing to know if the hygrometric state of the 
stone would produce any change in its dilatation, exposed to 
humidity a stone from St. Leu, and fbund that the dilatation was 
the same. One fact surprised him in this experiment, — it was the 
enormous quantity of water absorbed by the stone, almost amount- 
ingjn volume to one-third of the stone itself. 

The difference between the expansion of iron and stone accords 
with what was before known relative to the bad effects, and their 
causes, occasioned by introducing iron in certain situations into 
stone buildings. M. Destigny proposes to use compound and com*> 
pensating bars of iron and copper for these purposes, but we doubt 
wiMther practice will sanction the suggestion. 

16. Ktw Artificial JTon^on.— There are few more cumbersome 
inetruments than the artificial horizon, in the manner in which it is 
usually constructed, so that an improved one, which we have seen 
with Mr. Newman, whose character for manufacturing the besi 
philosophical apparatus is known to every friend of science in this 
country, promises to be of material advantage to the traveller* 
This instrument is comprised in a square box, the top of which is 
detached when the instrument is in use, l^e lower part contains 
the mercury, which is raised into the brass basin above by means of 
two screws, which previously kept together the parts of the box^ 
acting npoB a moveable bottom. The basin is rubbed over with 
nitrate of mercury, an invention of Professor Schumacher, of Altona, 
the effect of which is to make the quicksilver adhere to the sides of 
the basin, eo that, with a little care, a perfectly level sur^e may 
be obtained, free from tremor^ and well suited for the purpose for 
which it is required. By turning the screws, the quicksilver is 
then let down again into the reservoir ; and the whole fulfils that 
indispensable condition in instruments designed for a traveller, 
that *' the box shall not close unless all that it contains is locked, or 
the act of closing locks them.*' 
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1. ,4^plic^io7i of a high Temperaturt to the Evapopationnof^ 
Liquids.T^r^.mBiu^X of chloride of lime couaulted M^ Longofa«Bi|i 
9U the meanst of vaporisioig a large quantity of muriaiie Mid^ and 
the latter r^oomDOtnded a tube of platina. In a trial, one kiloH 
gramme (^.21 lbs.) of acid was vaporized in a tube 3 lines ia- 
diameter* and h/eated for 8 inches of its length. A larger apparBlm 
was then made, consisting of a tube 2 inches in diameter* and 40 
in length ; but as 4 inches were external at one end^ 2 at the others 
and 4 were in(4uded in the sides of the furnace, only d2 incheft ini 
kpgth were heated, equal to a capacity of 96 cubical incfaea. With 
this, 1 kilogprsuume of acid was evaporated in a minutet^ or- IbOdi 
kiU^rfunmes in 24 hours. A trial was made to support the platitia 
tube by one of cast iron, but the latter fused, and caused the fonnev, 
which had become very brittle at the fusing part, to brqak; bcffiig, 
l^owever^ put aijid repaired by soldering with gold« it was as good 
and effectual as at first. 

Fron^i the leffepts produced, M. Longchamp concludes, that at 
high temperatures the evi4>oration is not in proportion to the. 
heated surfaces^ but in proportion to the capacity heated 4 that in a 
vessjel heated to redness, it is 8 times greater than at the usual! 
tenppe^rature employed* and that tubes of platina may be used 16 
vaporisse large quantities of muriatic acid. — Ann. dti Sdenea^ Bull. 
Unip^ A.JLU 353* 

2^ Qnthe Specific Heat of Gases, — ^In a memoir on tbe^secifie 
heat of gases published some time since, MM. de la Rive jaiuA 
Marcet gave their results and conclusions, the latter being, that all 
gasi^ ))ad ^he same specific heat The results hate been It little 
objected ,tp,, as having been obtained upon quantities of!gas toa 
SlpalU.ft^d ^le authors have therefore repeated tiieir experisienta 
on^ large^r i^pal^^ and given the full detail in a memoir published in 
the BihliQtMque Universelle, N.S. xli. p. 37. We Aail probri:4y^ 
returi^ to ^his paper ; in the mean time we give the condusioiis^ 
^hicti are precisely the same as in the former case, namery— 

. i Xh^i at the same pressure, and in the same volume, all tkti 
gaaes.haye an equal specific heat , . 1 j 

, ii, That in the same volume the same gas has a aroaUer apedfid 
^^^ j^ proportion as it is subjected to a smaller pressure. , 

, 8. Artificial PreparcUian of Ice. — Aflcr numerous trials made by 
M. 3< M^ulink with different salts, for the purpose of cenverting 
>yater contained in a tin vessel into ice, during their solution, \m 
i^ltinf^ately.gave the preference to a mixture of 4 ounces ttttrale edf 
ampiofiia, 4 ounces sub^carbouate of soda, and 4 ounces of watev^ 
This mixture, in three hours, produced 10 ounces of ice ; whilst with 
the mixture of sulphate of soda and muriate acid, he obtained ice 
only after 7 hours. 
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4. Odoriferou9 Lamp. — ^The peculiar property which Dobereincr 
discovered in spongy platina, of causing the union of hydrogen and 
oxygen with extreme facility, and at temperatures much below those 
brdinai^ required for the purpose^ led' hinn to exabrine lAto the 
^Hnnioal' chaliflgcs analogous to combostion, Whfch other bodied 
(bndd'uwiergio by the same or similar means, and he soon found 
UuLtlaTeobol vapour ia the open air, and under the Tftfluence of the 
pvepared {(^lidna, became converted into acetic acid. The experi-' 
■Ktitlhea beeame nearly the same as that (bunded upon Sir H. 
DhV/« diseo^rery of the power of a heated platina wire, in continue 
ing* the combiteation of combustible bodies and supporters of com- 
bustfot) without flame ; and it ultimately gave rise to the fbrmation 
of a^lamp, wiucb, containing alcohol, and prepared at the place of 
tll^'V^ick> with a piece of spongy platina, or, as Doberefaer calls it, 
aub^iudeof piatina, or some other form of that metal, graduaTTy 
converted the whok of the alcohol into acetic acid. 

The hamp in this form has been used for a uight-lamp ; it gives 
UgiiCeiioagii to see the time by a watch held close to it, and if- more 
light be required, a piece of am^ou may be carefully inflamed at 
it» and then a light procured in the usital way* M. Batka hAs p^o- 
pobed to «se Eaa de Cologne in place of coi^mon spirit of wine, 
aod fiMb, that then the fragrance difinsed is very gratefhl, being*, in 
fbtcU oecasuHied by the actual formation of aromatic vinegar during 
tlie wlmle • time the lamp bums. We doubt, howeter, whether h 
cbBSiaDtiidouf ofthis kind is desirable, unless indeed there be some 
bad smell to cover, and think that much more pleasure is derived 
from the inhalation of a perfectly pure and sweet atmosphere with 
tto liKHrt oecanonal prcBence of fragrant odours, than from hn at- 
ilnepherti cotisiiuitly, ^r for any long time aromatized. 

*. Elaitridi^ of the Solar IJay*.— (Letter from Sig. Carh) Mat- 
Uucd of Porll,io Professor Gazaeri.) " I hasten, Sir, to commtmicate 
Wyen some experiments which appear to me to deserve the attention 
of phileso^ers. Having been for a long time persuaded of the 
tttist^ce of electricity in the solar rays, I wished to dscertaih the; 
fact by experiment. Having for this purpose exposed to the snti 
a delicate eondensing electrometer of gold leaf, I doon perceived 
th^ lidave«< diverge and open themselves also on that side of the 
glass case which was directly exposed to the solar action, as if they 
bald been aitreoled by it. Being induced from this flr^t fkct to 
suspect gUws in this situation electrified, I was anxious to- ktioW If 
this were the case : wherefore, having left some plates of it in the 
son, in a few moments I touched them in different places with the 
bi^ of theelectremeter, when a very perceptible divergence ensued, 
whioby however, was much more apparent when I touched thfe 
{daieB^ ftkhongh lightly, with a flat surface, since the elects of the 
fnctien and tlie pressure did not aflbrd a doubtfUl result/ I con- 



Digitized by 



Googk 



174 MiscelUm^Bmi IidMynce, 

dadei, Ih^, that the sokr rays had the power of electrlf^iig'fTass* 
and it only remained for me to ascertain if this effect were tmmt^ to 
the real existence of electricity in these rays, or rather to the in- 
creased temperature of the ^ass, which I coold easily detemnno 
by heating a plate of glass, and trying it with the deelromeler. 
This I did sereral times, but never discovered any sigw nf eler^ 
tricity. I observed, also, thai the glass plate eiq>osed to the rsrfs ol 
the sun never became electric If placed beneath another glass frfalsi 
or if the face of the sun was obscored by the iaiMrvention of a ckiiid. 
These few experiments, which I have been induced to perfonn, seem 
to me sufficient to prove electricity in the wAvt rays. The mAxt- 
ence of such a fact on the meteorological phenomena of terrestrial 
magnetism, and on so many other phenomena of natvre, will^ I 
hope, induce yourself and other philosqfihers to pursue the subject 
fiirtber.'*— w^9ito(ogta. No. 100. 
Forii, April 25, 1829. 

Professor Saverio Barlocci of Rome, in a Memoir on the In- 
fluence of Solar Light, in the Production of Electric and MagneUc 
Phenomena, inserted in toI. xli. of the GKomale Arcadico, relates 
the following experiment he had performed, to ascertain the electric 
power of the solar light Having decomposed it with a prism, he 
made the red ray and the violet ray fall upon two discs of blackened 
copper, each of which was attached to a copper wire. Two nuts of 
the same metal, sliding upon a vertical glass rod, and to which the 
two wires were attached, permitted their being brought near toge- 
ther, or removed at pleasure. Havhig suspended a prepared frog 
by the body to the upper wire, the legs were placed upon the lower 
one. Hie apparatus being thus arranged, whenever (the discs being 
respectively covered with the red and violet rays) a contact was 
formed between the extreme parts of the two wires, evident sig^s 
of contraction were observed in the frog^^NoUhyProf, Gai^eri^ 

Having experimented two summers since, upon the solar spec- 
trum, in exactly the same way, except that a very delicate galvano- 
meter was used instead of a frog, no electricity could be obtained 
by means of an English sun. — M. P. 

6. Atomic freights of Iodine and Bromine. — The variation in 
the numbers given by different chemists for iodine induced K. 
Berzelius to experiment on the subject. Iodide of potassium was 
dissolved in very little boiling water, and a few drops of nitrate of 
silver added ; the precipitate formed was redissolved by agitation, 
&c., and then the whole diluted with much cold water: an insoluble 
compound of silver fell down, which, if the iodide of potassium con- 
tained any chlorine, would evidently contain all that chlorine as 
chloride of silver. The purified and filtered solution was then 
precipitated by nitrate of silver, and the iodide of silver obtained^ 
separated* 
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^.Wb«PrObWi4Qa^iia piuubed o^r tbiaiodMeift powder at ccanmon 
temp0iP«Uur^9» it wm ab«orbed, rendering the yellow iodide wbite ; by 
q^^^ng a slight heat, the iodin^ was driven off, aj»d the chloride 
of silver left; hut as this substance absorbs chlorine wheo ooM* ia 
anaU. quantities, air was passed through the tube whilst the com** 
poumd was in fUsion, until all siqeU of chlorine bad eeased. Fi^FB 
fraoMBes of iodide of silver, deoomposed by chlorine^ gave 3.062 of 
chloride of silver ; in a second experiment 12.212 of iodide be* 
oamf^ 7.4755 oi chloride. Adopting the latter result, the number, 
l^scording to BerzeUus's series, is for iodine 789.145, 8.7011 for the 
density qf its vapour, and 4.4193 for the density of hydriodio 

. BeisEeliMS makes the number for bromine greater than thai given 
by Bfdard and Liebeg. To firee the bromine from chlorine, it was 
first washed with much water^ then part was changed into salt by 
ammonia, and the other part by xinc ; in both cases ^e sections 
were first purified by precipitation, with a little dilute nitrate of 
Sliver, and aflerwards with more for the preparation of the pure 
bromide ; the first precipitate was much paler than the secondi 
shewing the presence and separation of the chlorine. The latter, 
after being fused, was a transparent yellow mass, and was decom- 
posed with more difficulty by chlorine than the iodide. In each ex- 
periment, the chlorine was passed for three-quarters of an hour afler 
red fumes had ceased to appear. 

It is not said what weight of bromide gave a certain weight of 
chloride of silver, but only that the mean of two experiments g^ve 
489.15 (Berzelius's numbers) for the atomic weight of bromine. 
The density of the vapour of bromine is said consequently to be 
5.3933, and that of hydrobromic acid 2.731. — Annalen der Physikt, 
1828. Ann. de Chimie. 

7. Chloride and Iodide of Nitrogen. — M. Serullas has stated to ihe 
Academy of Sciences of Paris, that the detonating substancea 
usually considered as binary compounds of chlorine and iodine 
with nitrogen, contain also hydrogen, or, in fact, that they are the 
chloride and iodide of azote. The experiments proving this asser- 
tion are to be given hereafler. — Le Globe^ 

8, Action of Iron on Ammonia, — M. Despretz announced some 
time since, that when heated metals were subjected to the action of 
ammoniacal gas, they underwent a considerable change in their 
weight, in consequence of combining with some part of the ammonia.^ 
He now states that the weight of iron is sometimes increased as much 
as 11.5 per cent, in such an experiment, inconsequence of the com- 
b'\oatiou of nitrogen with it. If the temperature applied be too 
hkh, the nitrogen is expelled, and t|ie compound destroyed. — JU 
Globe, Apra 14, 
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9. Effect of Muriatic and Sulphuric Add on Hydrocyanic Acid^— 
Ids' Hr^^inknbwri that hydrocyanic acid ihay sometimes be preserved 
ffof'yttihJ unaltered, and, at other times, changes and undergoes 
4l^e<Myf>o^on in eJ^ht or ten days after its preparation. Whikt 
fl^!«6hltl^ for'the causes which influenced the spontaneous change 
df'the acid, M. Kcthlman examined into the action occasioned by 
iffixrag<' oth^ acids with the hydrocyanic compound. A mixture 
of wmriafic «nd prussic acids being made and set aside, in twelve 
bdiirs tfie bottle containing it was lined inside with yellow cubical 
trystttlsv «tnne Were less coloured than others, and those formed 
a^r ift 'longer interval of time were colourless. The fluid part re- 
tnaS^d limpid, liut was diminished to one half. The experiment 
Was'Vep^ted with recently prepared prussic acid, mixed with its 
biilk- of muriatic acid. No yellow crystals were obtained, but a 
iarge quantity of odourless ones, similar to those last obtained with 
tfae't^rmtrtr^not. With the exception of the colouring matter of 
the 'first crystals (trpparently depending njion the smaller quantity 
Ofttnii^tic add in that experiment), they all appeared to consist of 
tnuriaie 4)f^mmotiia only. No gas was evolved by the mixture and 
weii^ 6f the acids. 

Equal parts of sulphuric and prussic acids were then mixed, 
though with some little diificulty. A slight elevation of temperature 
took^ p^ce : aflbr two days, no crystals were formed, no colour 
produced, no gas evolved. Heat being then applied, a little prussic 
ft^id was'VoMtli^d, but that soon ceased ; much inflammable gas, 
^f0bably ^arburetted hydrogen, was formed, and tlie colourless li- 
^idj'on cooHng, became a crystalline mass of transparent needles, 
4ttslfy teeognissed to be sulphate of ammonia. — Arm^ ^ Chimj^ 

10. Phosphorus in Vacuo. — The following experiment is men- 
H^flfied by Ber2e1ius as due to Van Bemmeleer : — Sprinkle a slick 
6f plK>s|>horus here and there with resin and sulphur, put it under 
the i^ceiVer of an air-pump and exhaust: the phosphorus will be- 
couiemoft ftiminons at the parts powdered than ou the other parts, 
«id' nltitnat^ly inflame. 

W.'Onihe composition of Phosphuretted Hydrogcfiyby jsilll^i^^ 
-*-The -analyses of the two compounds of hydrogen and.pho^pfeoyru^,^ 
perfonhed by MM. Dumas and Rose, not agreeing, M. Gay Xaii^c^ 
requested M. Buff to repeat in his laboratory the experiincvi^ts q^ 
M. Dumas. - ,. » 

i. Proto-phosphuretted Hydrogen. , 

The gas which was subjected to the following experiments was 
prepaned'WHh phosphoric acid. It did not inflame in air, atlA dis- 
solved in sulphate of copper without leaving the least lyiafdue. 
Decomposed in curved bell-glaases by antimony and zinc, it jcon- 
stantly yielded, for 100 parts, 1 50 of hydrogen. Potasaium pmqnted 

:/ «"-'J 
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Sensibly the Same result if an excess of phoiphWiii^hydroim » 
were employed. Heated in the same way with.TW d2 cWwid^ 
mercury, for 100 parts of the gas there were obtaine4^ Mftsitf 
muriatic acid gas, entirely soluble in water. The protopjiu^ 
phuretted hydro-en ^as heated with great exms of.puri^ Tmi 
easily mflames and burns with an extremely viyid and alm^t Jii^ 
supportable light ; so that it may be concluded, that all Ihechos* 
phorus IS changed into phosphoric acid; finally the roBidie,%ft«r 
many experiments, when collected together, did «ot diacolotir ^ 
red manganesiate of potassa. 25-25 measures of pboaphiireUed 
hydrogen, gradually burnt with 190 measures of ©Xjfgen, left a 
remamder of 139-5 measures of gas. In another experiments ajjr 
measures of phosphuretted hydrogen were decomposed by 160*74^ 
measures of oxygen ; there remained 101-75 of oxygen. Thes^ex* 
penments evidently shew that 100 volumes of protophoo^b^miitUd 
hydrogen gas, to be completely decomposed, require 2QQ im)umfl$ 
of oxygen. All this proves that non-inflammable pho«pbiin^ed 
hydrogen gas contains once and a half ite volume of byrodgew^ and 
the half of its volume of phosphorus vapour, a residt which 4ffVeet 
with that of M. Dumas. , ., 

TTlegttS examined was obtained from the decomposition jpf pbo»< 
phuret of lime by water. It is very easily dissolved in sulphale of 
copper; but 100 parts have constantly leR from 13*5. to 14*6 cf 
insoluble gas. By heating it in a graduated bell-gjaa^ it d^posHa 
phosphorus without changing its volume ; but it qease», to bur», ia 
air. although it retains the property of dissolving in .sulphate. oC 
copper. It decomposes very easily even at the ordinary tei^pera? 
ture of the air. and sometimes at the very moment of ite formation, 
so that there is no certainty of having itpure. Heate^^iA a«curved 
bell-glass with metallic copper, it increases ite volume, pije half^Uke 
thfe preceding gas. This gas, mixed with three tiroes ite lifoliMae of 
ca;rbonic acid, bums perfectly well in oxygen, and in air, a^ with- 
out leaving the least trace of phosphorus. In oxygen^in gwat ie*r 
ces6, it burns with a vivlcl and brilliant light almost like php^phpnt»6 
but in air, the light is much less brilliant, and in the end it becomes 
MKi»*?^ Wuish. In. this last case, it is probable Umt there is 
iortmd^k ttiixture of phosphoric and of phospl^tic acid; but. with. 
^^^^ ^ V^ry great excess, the result is pure phosphoric acid 

*H6Rwn ^'antities of phosphuretted hydrogen gas haye been several 
ttttie§ ^decomposed in oxygen in the manner stated ; but the. r^|it^ of 
these diflPerent experiments do not agree very well with each other. 
100 volumes of pure phosphoretted by- . ., , . ., i 

'* ^' titOgeh have combined with . ,, 204 of €<iyg|^i^. 

■""' ^^ ' * • 270 . .,', / . .' ,. 

•'-too V ' \ 226 , . 

100 232 

JULY— SEPT., 1829, N 
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' Tkeu tfcpirim^Xn, howeT^r, deafly i^ew Aiat pitfrfAosplpiralltd 
hydrogen gas contains more phosphorus than the preefdia^ The 
second alone tends to prove that two proportions of hyArogen ot 
combined with one proportion of phosphorus. DilK^rent other iii#* 
thods hare been tried, to determine more exactly th« eomposldoa 
of this body, but they all failed, on account of the extreme facility 
with which it decomposes. 

The phosphuretted hydrogen gases dissolve In safpimrfai aiM, a$ 
•tated by M. Dumas. The solution of perphosphuretted hydrof^ 
gas, at first clear, soon becomes turbid, and deposits pbospbomar • 

If caustic ammonia be introduced into the solution of this gas, 
the same quantity of gas is disengaged that had been employed. 
Nevertheless, on leaving this solution to itself, more aftd mmt 
phosphorus is deposited ; the ammonia disengages no more gM; 
and the smell of sulphuretted hydrogen is pereeptibie. Pcrptoft*> 
phuretted hydrogen, which had been left for six we^ in a' bell-- 
glass over mercury, did not any longer inflame on cootaet wllii 
«ie air; it retained, however, its peculiar odoor, and the sulpbaie 
of copper dissolved 47.^ parts per cent, of it. On bumivf ISclM 
volumes of this gas with 81.5 volumes of oxygen, there vnm a m* 
mainder of 66.7. If it be admitted that the gas not soluble in the 
milpbate of copper is pure hydrogen, which is very f robaUe, on 
account of its remaining so long over the mercury, it mi^ be fowMJ^ 
tfirom this experiment, that 100 parts of ttiis gas are bvrnt by dOf 
parts of oxygen. 

By passing a current of phosphuretted hydrogen gm into « 
solution of sulphate of copper a black precipitate is formed, and 
the solution becomes more acid than it was. Disengaged fcmm Ihe 
copper by sulphuretted hydrogen, and mix«d widi ohiosida #f 
barium In excess, and then filtered, the ammonia yiddt no pfaeipu 
tate, which proves that it contains no phosphoric aeid. 

The black precipitate was dissolved in nitromuriatic aoM, amd tiie 
solution, afler having been precipitated by chloride of bairiuin> seas 
evaporated to .dryness. The remainder, dissolved ip water, warn 
treated with sulphuretted hydrogen to separate the oopper. Anv- 
tnonia added to the solution produced an abundant pfwdpieatiail of 
phosphate of barytes. Nevertheless, the black preclpiUte appaaiv 
Ing easily to undergo alteration, it was not thought neoesaary to 
subject it to a rigorous analysis. — Jnn, de Chimie^ Jain. 

19. CombustibiHty of Carbon increated by Platina and Cafptn, 
— ^The following experiment is due to WoBhler: — Rasped cork is to 
be heated in close vessels with ammonio-muriate of plathia, or 
verdegris, when a charcoal will be obtained, which, thoogii it will 
not inflame spontaneously, does -so if slightly heated, and tben 
continues to bum of itself. The charcoal obtained from cork withh 
out these additions does^ not inflame at so low a temperaUve, nor 
continue to bum in small masses if once inflamed and left to itself. 

This effect is analogous to that discovered by Dobereiner as be- 
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h««Hig*.to ipJfttMia; bqi, m regards eopper, a nuM^ curious am ef 
th^ saxae nature is shewn very easily by a common f^teen wax 
|if€iv JhMB tapirs are coloured wkh Tenlegris> and, when burnt, 
tiM C9|>per of Uie Teidegrifi is reduced fi>r a time in the wick. U 
MoArm UfMBT be lifhted, and the flame then blown out, leaviog the 
wick glowing, combustion of the wax will still proceed, slowly ior 
ideed, but for hours and days together, until the whole of the wax is 
bssmk^ Of watil the combustion has reached some part where tt if 
MEtiBguielnd by the oeotaci of neif^bourkig bodies. This does not 
happea with white tapers, and kenee they uf^ safer for ordinary i 



' 1& CmthoMoiie Jdd and Carbazoiate of Lead.-— To obtain pure 
Mvbaaotic acid* the finest indigo is to be crushed and heated mode* 
loltiy, vitk eight or ten times its weight of nitric acid : it dissolves, 
efi^rvesefng, and producing much nitrous vapour. When the seum 
kne falkfi, it ie to he boiled, and fresh acid added, until no moie 
wieona vapour is pfodueed, which is ascertained by covering the 
ffwiel lirQaa taase to tioie with a capsule, and observing if red 
ismee gather benenth it. Care being taken on this point, neittier 
resin nor artiicial tannin is produced. When cold, hard, yellow 
imaspaviat crystals are formed, which, taken from the mother 
iiiiuar^ nee to 1m waehed. When boiled with water, they disserve. 
Maid the foiw drops of oleaginous liquid on the surface are to be 
temoved Iby. bibukHis paper. Filtration and cooling then yield a 
large quantity of brilliant yellow lamellar crystals. To obtain this 
«cid pedsotly pure, it ia to he nedisaolved in boiling water, satu- 
aated with carbonate of potash and cooled ; the crystallized ear* 
fesgqtafat of f<itasb is to be washed and crystallized several times. 
^Hm fiastmothef* water, mixed with cold water, gives a brown pre- 
capilaEta, .wiikb is to be washed, then put into boiling water, and 
neutralized by flarfaonate of potash to give a fresh portion of the 
caHlBflotate of potash. This salt, dissolved in boiling water, and 
taaated.arith sulphuric, nitric, or muriatic acid, gives^ upon cooling, 
vary ivilliant, «lear yellow crystals, in plates mostly triangular, 
which ase ih» pure add. 

' SanetioMe the indigo and nitric acid will give no crystals ; the 
tiqnsd -ia then to be .evaporated, and the acid separated from the 
jresidue in the manner above described. Much acid may also be 
obtained from the liquid which floats over the precipitate, by eva- 
porating it a certain degree. The residue is to be reboiled with 
■itrie acid, and Uien neutralized, &c., by potash, as before* Vour 
parts €i the 'best indigo yieU one part of carbazoUc acid. 

The aaibasotate of kad is readily formed from the pure add and 
lesvfaoBate) of lea4 It is a yellow precipitate, scarcely soluble in 
iNierv and when dry, detonating stroa^y by heat or percussion. 
It Ml ptayosad to he ««ed in percussiop guns, in place of rulmiuatiug 
f ^ hut notluiig is said in comparison of it with, the improved 
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percussion compounds prepared in the metropolis. — AUg. Zeiiung, 

. li^v iMfl^.fiAds ihni earbaaoiate of copper orystalUsies in iomg 
Bhombiii aeedlks ,of an eaierald green coloui. They are leadiljr 
,#plubte in water, aadi losing water by exposure to air» theiy .beeopBe 
yellow. 

^ A i^noenicaled solutioD of carbazotic acid is fMP6cipitate4 by 
dilute nitric acid ; it possesaes this property in common with uma. 
Ihfi 0M may bti separated from the precipitate by •washiip^ with 
WB,itet^rr*H€mman'9 ReperUdre. Phil, 3iag.^ NJ&^ v'u H§. 

r 14,. IheomjHmiiien ofSulphatet in Water by Orgimia Matk^'fr^ 
.M# Vagel has made some direct experiments on this eubjecjt* and 
has fiMMid. that a very weak solution of sulphate of soda^.multa 
aalufated sokitioo of sulphate of lime, mixed with augim /^m 

- arable, tglyeynhizine, or an infusion of woad, and preserved /or a 
kng Usaeia jars, away from the light, have been decomposed :^ni1- 
phucatted bydvo^ea, carbonic acid, and acetic acid were farmed ; the 
walienr. had a strong odour of sulphuretted hydrogen^ and^. >beuig 
boiled* gave that substance mixed with carbonic ac£i. 

Tlumetobaervatiotts may explain the formatioa of a great nuflsber 
of hepatic mineral waters. M. Dumenil had already observed the 

. pnssenee of aoetio acid in some mineral waters, and the obaewatioQ 
has beeo eon&rmed by M. Vogel. — Ann, de Ckime^ xl..48a* 

r 15. JmtanUuHOUi LigM iljD>para<t£i4-*-Among8t.the.dtffbreRt xne* 

t]V>d8 inveated ia latter times for obtaining a light instantiyti^uglit 

eerlahilytQ be recorded that of Mr. Walker, chemist, SteidUoo^upoa- 

{Feea ..tie sttppUea the purchaser with prepared mattheSftWhkfo^re 

• putt up m Ain boven, bat are not liable to change in the.atmospbepie, 

and also with a piece of fine glass*paper folded ia two« . Bvea a 

^atrtffg.bloiv, Witt not. inflame the matches, beeause of the . softness 

r of -the woeid andemeath, nor does rubbing upon wood or any coai- 

cMoa enbatonee pecduce any effect except that of spoiling tbamatc^ ; 

,-.bMl JwhaUQKie is pinched between the folds of tbe glats-pai»eff» aad 

suddenly drawn out, it is instantly inflamed. Mr^ Walker ^oesiMOt 

raialtfl tfMfmf/br ecUeasive sale, but only to supply the«maU deiaand 

..^aiieaa<b»inadepersoiiaUy to him. .Mn.f.{ 

16. On the Analysis of Borax, by M« Gay Lusaac-^^t tJlM^4«$De 
time that M. Gay Lussac acknowledges that the process for the 
-analiifia of borax, devised by JL Arfwedspn, is very.cocteQrhi its 
'•r^Mltarstiil],. guided by the opinioB that it is alwayedemmMejta sup- 
"Pl^y fimpte ♦ftd exact processes £or theaee of the .m^WSaetuimv be 
,^ae«nHneadS' another to optiee, whlch^ at the eametimet^ait iibfis 
T.aw>K^^ji^^it8jftd*eatipns» requires no more timeiihan#ai%lWime« 
iUm\9^^mm /J^t^i|»ists iuf^soeriaiuiag the quaaiUy^^itlplMric 
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qaaniiiy of borax. Litmus paper, being rendered red'^y l)Ol«lric 

"MeMi cannot beusedlbr aseertahiing the/ point of -niiiBlMlltyf' but 
tlletkie^tre of Ktmus may, because that acid f/ttenM a wine colottr 

'duty^wbilsi free sutphmrie acid gives it tbe Md eotour of Miiem 
peel. 

Rf^eife gfanomes of borax were dissolved in Mty eubio eenlhne- 
iff^ ofwaterv tt&d rendered of a clear bhie celdnr by ^ little^tftiiHure 
of litMM^ It was then saturated by degrees with sulphuric itcM of 
a known stnength from a graduated alkaiimetrieal apparatus fn the 
ordinary way. The blue solution soon acquired a wine colour, 
-wfak^-ii retained until the close of the saturation^ after which it 
a«ii(My acquired the red colour due to the excess of sulphurie aeid. 

-Bttl^to^ Operate wkh certainty, some precautions are aecossary. 
i^M$t the solution of borax is hot, the qnantHy of borade acid 

''itt'tolMiOtt renders the changes of colour less sensible. It is bet- 
ter, ibetelbre« af^er having added nine^tentbsof the add weoessary, 
to fdlow Ihe temperature to foil before the Beatrathssftion is com- 
pMedv As the changes of colour are most easHyseen by com^ra- 
tive experiments, a little water should be tint^ by'lhe'HtmU8« and 
'aii^dpe«'twoof thetestadd added to it, to gire ft Ihe colour of 
otiibn peel; this liquor is the standard with which^ the s<dutlon 
o#boi«x k «^ be compared. As the sulphate of soda and borade 
add iff the solution somewhat interfere with the aetiM of the ftt^e 
sulphuric acid on litmus, a mixture of these two substances and 
watiirwttsimttide ia the proportions of the eXporiment ^ ihkcture of 
ItoDua added to H» and then the quantity of acid necessary to give 
Htho^ta^dafd red colour noted. It required three drops, or a half 

^<iivlsi6ii on the alkalimeter tube, to prodoed the eAet, atid eonse- 
^•quMHly^that quantity had to be abstracted from the whole quantily 

* ased^n neatrsAizing the borax. 

- 'Ih'Operating on fifteen grammes of borax, W.^divisioua^f the 

' «sst a«id'W«re required ; this, diminished by threo^Ops or hidf a 
•A^Movr, gi^e 7^.7 divisions, equal fn the instniment uMd to 8fMb 

t ' ff a i iww a of' eonoefatratcd sulphuric add : according to the tBMiaA|«i8 

'*yitf. Arfi*f«d?soa, U should be 3.855. 

^""^'^^e process was equally exact in the hawdff of MM. Walter aad 
Pelouze, who tried it after M. Oay Lusstfc. It la frequeatly am- 
ployed by M. Gay Lussac with advantage in analytical operations.— 

^i4mmksie^CMim^\lS$9. ' ' 

^ • i^7j SMphwreti>f SUiciim. Van Mons.— By exposing a mixture 
]sl^ if^oalipartb, of whito sand and sa^hwr, at first to a moderate 

^ iemfpe#a««ro/ andthen gradaalty to one as highaft a ¥««! h<eiiti a very 

'-ihar^^reyi pOroua mass is obtaiaed^ insoluble kt wat^r ktid itt «o^. 
A»t«dJapo«iibyitia«ihitton of eausllo potash, itwasdistoh^i leavlag 
'»aly^^/fe»aitta^<tf»u« tfJ ie»fcd^ The^flqilild, h^t^^mifid 

'^mA I^4^it0^grada«lly'ideposit^ a iM blaek j>o>fi«dei^ 'wMdi, 
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aatordliif loBL V«iMoii9> bftaoniktod Mlt»himl«f 
BtdL Uni9. A. xl 47S. 

IS. On the Prcdmcthnof AHifimal UUramarme,^Th^ pawibaKty. 
of making ultramarine was first observed, when the blue malter 
fiound IB ft soda fbnuiee was shewn bj Vaoqiiclio io bare the 
properties of that pigment ; and si nee then the experiments eC 
Gntelin and Goimet have proved highl j satisfadory and sMaaesslid ^ 
hut as the processes published are still expensive^ M. Knhlwaii hat, 
been indnoed to publish an observation be has made^ in hopes ii 
may assist in siinplirying them. Whilst repairing a reverberating 
ftrnaee for the caldnation of sulphate of soda, he remarked thai Ife^ 
brick bridge, separating the salt from the fire« was covered in dtf-. 
Ibrent plaees With a coat of ultramarine. It appeared that» pretious 
to the formatiofl of the ultramarine, a sulphuret oi sodium was pre-) 
dncedi for the blue places were surrounded by 8maU« briHifint» 
reddish-brown crystals of this sulphuret 

Whether the sulphate of soda is decomposed by the action #f 
heat only, or by the simultaneoos action of the heat and the fuali 
or by the inflnence of the silica and alumina of the clay in th# 
bricks, are questions M. Kuhlman conld not answer ; but the il»- 
portant pmnt of being able to make artificial ultnunarine^ by the 
adion of clay and smlphate of soda, was distinctly ascertained* It 
h also remarbedi that sulphate of soda, prepared without any exeet» 
of acid, may be converted into sulphuret, and beoome red^Uah^ 
Wown by the sole influence of heat ; but that when exceas of aeid is 
pwient, this deoempotition cannot take place* aad no ullM«atri»a 
can be formed.-— ^rnio/e* de Chimie, xl. 439. 

19. Jdnkeration of Chromate of Potsth; iU deieOumjr-iaie 
etoromate of potath has the power of oembining with other s«l|a^of- 
pdtash vp to a certain extent, without any very sensible change m* 
its form and appearance ; and hence it has been sent iui/f , thi^ 
market for the dyers, falsified by considerable qnaotities of pilphate 
and muriate of potash, the presence of which it has been difficult to 
iseertain. M. Znber has, in consequenoe, and in consideriition of 
the power of vegetable acids upon it, devised the following process 
for this purpose : — Add a large excess of tartaric acid to the akro- 
mate of potash to be tried, the chromate will be deeomposed, and 
acquire, in about ten minutes, a deep amethyst colour. It will now, 
if pnre« form no precipitate with the nitrates of baryta or silver, by 
which means the presence of muriate or sulphate of potash may ba 
tendily ascertained*— -iiifi^. de Mulhaiue. 

• 80i Sj^mfHtthaiio Ijtk.-^A weak solution of aiirate.of m«F9ary. 
forms a good sympathetic ink on papar« The characters. bMtt9i% 
bfaMkhyhaat. 
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3L OnikelMediUm^fmiaUquafditiaof Mercury. — ^MnSmithson^ 
•oin« time %\mt^ deftcrihed m very sensible test of the presence ol 
mercnry in solution, consisting^ in the immersion of a gold ring or 
plate into the solution, a piece of tin foil having been previously 
rolled round it, and a few drops of muriatic acid being added to 
the liqnid. This small voltaic pile caused a deposition of any 
mercury present upon the gold, which became white in ooo^ 
sequence. If, on applying heat to the ring or plate, the gold re* 
svmed its yellow appearance, the proof was considered perfect. 
M. Orfila, in .applying this test, found some preparations gave all 
these appearances, and yet contained no mercury ; and led by this 
tamake vwious trials, he found that the tin foil might he dissolved 
by the acid, and then precipitated on the gold, giving the whitf 
appearance, which disappeared on the action of heat. He fovnd 
thai the g(M and tin, if put separately into a mercurial solution, 
would not indicate the mercury by a white appearance on the gold. 
He AMind also that gold, whitened by the deposition of tin and of 
mercury, might be distinguished by pure strong muriatic acid, 
which diasoived the tin but not the noercury, and ^refore vtstored 
the yeHow oolonr of the gold in the former, but net in the latter 
case ; but he thinks, that, though with this preeaution and addi* 
tional trial, the presence of mercury may be almost eertainly aaoer* 
tained in solution, yet still that the proof is not oemplate eicepi 
the gold pkkte is ptit into a little glass tube, and the meroiiry dnven 
of by heat, and being condensed above, is recognised ae BMretiry 
IB the lAeUllic state. With these precautions, he admite that the 
use of Mr. Smithson's small voltaic pile affords the most delieaU 
test Jtnmm for small portions of mercury in 8okitienk-^.iliMi. dt 
CkmU, ilL 92. 

2fe. 0» <^ Coloration of Golden Articles of Jewellery, by M. 
Oesti^nanl. — The two best mittures, according to M. Castellanit for 
the purpose of giving a good gold colour to articlee of jeweUery, an 
as foHows :--^ 

Muriatic add at 22^ ... 10 parte 

Oil of Titriol ..... 4 

Crystallized boracic acid . . 2 

Water ...... .150 

Or, ... 

' Acid mnriate of alumina (liquid) . 18 parts 

CrystalliBed sulphate of soda . . • 4 

Crystallized b<nraeic acid , .... 8 

^ Water . . . . ... 150 

Eitbet of these mixtures, with twenty gt$mB of neutral muriate of 
gold, constitutes the bath, which is to be used in the following 
manner >-*A large glass matrass, carefully luted at the bottom, is 
plaecid ovfer a circuit Aimace, so as to have heat readily applied to 
it ; Uie solution is to be put into it, and when at the boiling point, 
the pieces of jewettery, prerioutly cleaned and picked, are to be 
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.6Mp9rTdrer«i.C0^eiiii»fMed^>aodfeftfiiitilil» lia»iEieqiih«d 
ft Seep colour; it is then to be withdrawn, but the mtiele&BtilhMt 
in until they bA^^ acquired the colour necenary'.: They are then 
to be put int0 wlarm water, acidulated by sulphide or acetic acid, 
to remoYe partioUs of oxide of copper, washed in dean warm water, 
and dried near a Ire. ' 

Generally, a Single operation is not enough ; fbf, as a long im- 
mersion prodocet harm from the oxide of eoppdr, it is better to 
shorten it, and repeat the operation. The colour . produced by 
several iramer^kMM'is always the best ; that by one long immersion 
,ia'/|H9dM aDd ciflsn requires the article to be entirely eleaned'tand 
recoloured. ' - iw . •. '. 

. r ' The mhitiares above have been used for golden arttcte ^zMt^Hiing 
qnfi .feurtbof 4K>ppeT; other alloys would probaJily r^qtiinr >olii6r 
;j^roportioQa^ When the articles are large and thidc^ Ihd innMnkm 
should be longer than for small, thin, or narrow ones. As Hm Muh 
is good in proyipntlon to the gold it contains^ wkM, by successive 
colorations, tfawt bas been removed, a few drops <>f muriate of gold 
should be added, and sometimes portions of the ofiier constituents 
and of waten The copper wire is oxidised in Ifae process, and 
sometimes covered with a film of gold, in which base it should be 
changed or cleaned. If an intense yellow cohnir f s required, the 
immersion should be frequently repeated, and the ^copper brought 
into contact. • If a pale colour is required, ihe last immersion 
abotfld be at the boiling point, and the copper «{re ought not to 
touch. 

Bronze articles^ gilt by amalgamation, may be coloured in the 
saq^ierwa^ ^ buit If. Castvflani has not as yet determined the best 
mixture for the bath. — Bull, Univ,, E. xii. 28. 

\ ^3,, ; jB6T«»Jia«'* iitno/ym of Platma Orefi^-^b<w^''PfcaJia?6f 
i^iff^^elagiUh w ^.OtimL—This ore is of a' dulhgrey odlodt, 
and containa many magnetic grains, some of whioh^ top pohn*. 
^e^ wer«. ^alys^ apart from the rest, and gtive li diffiarente in 
.IppmpositioatpeodytOOQatant. * 

BAtina -^ - , . 7a94 . \ 7Ai»h - 

^Ixl^iW ^ • „ ♦ 4.97 -2;8&..w. 

Knodium • r 0.86 . . LIS • 

Palladium • . • . 0.28 0.39 

Iron • . , 11.04 I£j9B 

Copper . . * 0.70 6^ 

'QsmivretofifMipin • 1.96 .OiOD 

f^ij^Wble ,,* . 4 , 0.00 f , . Siao* 



or 



fj.mo v« • ' ! ■' • ' !98.75 I.- • S^MS 



i-.^';-' 



J .!J! k 



* Mixture of OBmioret of iridium in gnins and icilcs with sand. 
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f. ,MaMitf Are /votfi'GonMtf^ m Ow^l^^^^ndtrnt^h Mi 
HiHigDeftlow And ia reni&rkable n>r eontidiihii^ bo iridliina;' Ttut fto- 

'■ Pkitina . . * ■ WM ' ' 

t. . Hhodium ' • . ^ 1;1S^ 

Payadkutt . • » * 1.10 

Copper . . . • 0^5' 

,-• _ Iron . . • * 8.82 . - ^ • 

,>; • • Osmhirei of iridium * ; 1^40- 



- Tbe ilais in these three analyses is partly dae to osdiititn, tvhieh 
distilled over during the solution of the ore in acid. " 

^, Plaima Ore from Bmrbacooi in ike Vrtwimce ofAnHoqida^ Co^ 
tefli^uk-^This ore consisted of grains often of considerable weight, 
iDiiied vith smaller ones. The composition of the largest w&s as 

84.W 
. 8.46 

1.46 
. 1.06 

1.08 
• 0.74 

5.81 
. 0.60 

0.12 



feUoWBlW. 
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Platina 




Rhodium 




Iridium 


, 


Palladium 




Osmium 




Copper 




Iron 


- . 1 


SiHca 




Lime « 



98.08 
Ann.de€himiesiA,Z9Ti 

24. On (he Specific Gravity ofAUoys and their Point of Fusion, by 
M..A. T.\Kttpfer. — ^The author commences with detailfng the m^- 
,ihod8 he employs to weigh his alloys; in these there is nothi/rg 
wiWi and we shall confine ourselves to his toal results. 

AUoy^ (^ Ltad and Tin. — ^The metals were combined hi trie 
simple or multiple proportion of the weights of their atoms, because 
the author thought there must exist a simple relation between the 
dilatation of these alloys and their chemical composition. The 
weights of the atoms were taken from the table of M. Bei^elius, 
and the following are the mean results he has obtained: — 

Tn>p«rtioa ia atoms. Obterred deniitx. Calculated density. Oiffermc^ 

Lead 11.3808 ' 

Tin 7.2911 

1 tin, Head 9.4268 

' I. tin, 2 lead 10.0782 

1 ^, 8 lead 10.8868 
.JttiQ, 4 1ead , 10.5551 

2 Un» 1 lead 8.7454 



9.44M 


' "OmtA 


10.0986 


o.ots^ 


10.4122 


0.0254 


10.6002 


0.0431 


8.7518 


0.0064 
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WOknom, 


8^983 


0.00^ 


8.1826 


0.0096 


8.0372 


0.0093 


7^326 


0.0116. 
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3 thi, 1 lead 8.3914 

4 tin, 1 lead 8.1730 

5 tin, 1 lead 8.0279 

6 tin, 1 lead 7.9210 . 
This table shews that tin and lead dilate when mixed. This 

dilatation increases from the alloys of 2 or 9 atoms of tin to 1 of 
lead ; and if there be a point where there is no dilatation, it must 
be between these alloys; in .fact ills found toward the middle, as 
the author ascertained directly. 

Amalgam of Tin. — The author has ascertained anew the den- 
sity of mercury ; he has found it 19.^886, iakingp for unity that of 
water at its maximum of density. At 20° of the centigrade scak, 
it is 18.5350, and that of tin 7.2868. All the following^ experi- 
ments haYe been referred to the sane temperature of d6^. 

Proportioe in fttanu. Obttrrwl d«MUf . Calculatod destHf . Ratio. 

3 tin, 1 mercury 8.8218 8.7635 1.006632 

2 tin, 1 mercury 5.3185 9.2658 1.005685 

1 tin, 1 mercury . 10 3447 10.2946 1.004865 

1 tin, 2 mercury 11.3816 11.3480 1.002960 

The following amalgams were made in the ratio of YolumeSp at 
the temperature of 17 :-^Density of tin, 7.2911 ; density of mer- 
cury, 13.5569. 

Proportion in ▼(^diQt. ObtArred deAsity. Galenlnted dnntity. lUUta 

1 tin, 1 mercury • 10 4729 10.4240 1.00469 

1 tin, 2 mercury 11.4646 11.468 LOOOOO 

1 tin, 3 mercury 12.0257 11.9905 1.09294 

These observations prove that tin and mercury in general mider* 

ga a considerable contraction by amalgamating ; but this eofttrac*' 

tiou is nothing when one volume of tin is alloyed witik two volumes 

of mercury, for the smalt differences between the resmlts of observa^ 

tion and of calculation, which are seen in the above table, may be 

disregarded. 

Amalgam of Lead, — ^Tlie following experiments are refemed to 
the temperature of 17^. 

Proportion In rolnmes. Obstrred density. 

1 lead, 4 merctu'y 13.1581 
1 lead, 3 mercury 13.0397 
1 lead, 2 mercury 12.8648 
It is here the amalgam composed of one volume of lead to three 
of mercury, which undergoes the least contraction. 

Another curious result which it is easy to obtain from die§e ob- 
servations is, that the dilatation of all these amklgams by beat is 
less than that assigned by calculation, supposing that eaeh metal 
preserves its own dilatation ; it is therefore proved thdt the approxf- 
matiou of the molecules increases the resistance which their mutual 
attraction opposes to the effect of beat. 



Calcolatad deniity. 


Rafio. 


13.1116 


1.00955 


13.003 


1.00309 


12.8147 


1;00392 
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The pomts of fusion of the alloys of tin and lead, which have 
served lor the foregoing experiments, are as follow : — 

Lead .... 334® 

■iTin .... 230 

5 atoms of tin, 1 atom of lead . 194 

4 atoms of tin, 1 atom of lead . .189 

3 atoms of tin, 1 atom of lead . 186 

i atoms of tin, 1 atom of lead . • 196 

I atom of tin, 1 atom of lead • 24 1 

1 atom of tin, 3 atoms of lead . . 289 

2 volumes of tin, 1 volume of lead • 194 

25. On a peculiar Principle in Bloody distinctive of its Source.-^ 
This principle has been remarked and described, and its utility in 
medical jurisprudence stated by M. Barruel. Whilst preparing the 
colouring matter of blood according to M. Vauquelin's process, the 
clot of ox blood was boiled witli a large excess of sulphuric acid of 
moderate strength, on which occasion a strong odoar of beef was 
observed. Some time afler, having occasion to operate upon the 
blood of a man who had taken opium, the fluid was first coagulated 
hf heat, and divided, afler which it was boiled with weak sulphuric 
add : immediately so strong an odour of the sweat of man was 
evolved as to infect the whole laboratory, and render it necessary 
for the persons to leave the place. This and the former fad com- 
bined, induced M. Barruel to extend experiments on these subjects, 
and the following are the results. 

L The blood of each species of animal contains a principle 
peculiar to each. ii. This principle, whieh is very volatile, has an 
odow resembling that of the sweat, or the cutaneous, or pulmonary 
exhalatioii of the animal from which the blood was iaken. iii« In 
the blood this vc^tile principle is in a state of combination, its 
odour being then insensible, iv. When the combination is hrokea, 
this principle is volatilized, when it is easy to recognize the animal 
to whii^ ii belongs, y. In each species of animaJ, this principle 
is more decided, or has more intensity of odour in the male than i^ 
the female; and in men, the colour of the hair accompanies 
certain variations in this prineiple. vi. This principle is in a soluble 
state ID the blood, and may be found, therefore, either in the un- 
altered Mood, or afler the fibrine has been removed, or even in the 
8ero3ity of blood, viiw Of all the means of setting this principle 
at liberty concentrated sulphuric acid has succeeded besL 

_,To olftoin these results, it is only necessary to put a few drops of 
blood or Abe seroaity of blood into a glass, to add concentrated sul- 
phui;LC acid, to the amount of one third or half as much as of bloody 
and to stir the whole tog^ether with a tube — the odoriferous principle 
ia immediately rendered evident By these roeanSf M. Barruel 
can readily distinguish the blood from the following sources. 

L That of a man disengages a strong odour of the perspiration 
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bf in^ii, tvKcb it is Tmpowible to confbtrad trWi any other, ii. 'Thkt 
dfa trdtnail, by a shnflar bdocnr nnich wealcer, and r^^mUifig' tfcc 
perspihitbn of women, iii. That of the ox, a strong* odour of o«en 
or a cow-bouse, or of cow-dun^, iv. That of the horse, by a strong 
t}dourofthe perspiration of the horse or of horse-dung, v. That 
<3f a ewe, by a strong odour of wool, impregnated with the per- 
spiration of that animal, vi. That of a wether, by an odour afna- 
lo^us to that of sheep, mixed with a strong odotrr of the gokt 
V)i. That of the dog, the odour of the transpiration of a dog. 
. vlii. That of a pig, by the disagreeable odour of a piggery, ix. That 
Of a fat, by the bad odour belonging to the rat ' ' 

The same result has been obtained with the blood of vsirtous 
Ttinds of birds, and even with the blood of a frog, which gave" tftre 
litrong odoiir ctf marshy reeds, &c., and with that of a carp, wMdi 
gave a principle smelling like the mucus which coversr the bodies 
of fresh water fish. 

Upon trials made to ascertain whether spots of blood c«n1d Be 
dfsthigafshed, and referred to their source, M. Barrael fouddf/that 
to a certain extent, a pretty sure judgment could be given, evea 
after flfleeh days or more. The spotted linen is to be cut out, put 
into a watch-glass, and being moistened with a little water, k( to be 
left for a short time at rest.- When well moistened, a Iktie 'con- 
centrated sulphuric acid is to be added, and stirred abo«t with a 
tube, then by respiring near it, the odour may be perceived. M: Bar- 
Tuel' is not sure that the distinction could be ascertained afl^ more 
than fifteen days, and therefore recommends legal ^ffieersto allow 
of no delay in any intended experiments, which have to bear upon 
cases of judicial investigation. — Ann. d^Jfygihie FulMtjii^, 

' ' ' i '• 

' ii6.Prep(rraii(m qfffarishom Jc//y.— The followoigpnocess^fs due 
lo M.'Perrtt!: ibur ounces of rasped hartshorn is to besteepefd fn 
^ight ounces of water, acidulated with sixty grams of morifctic add 
for ten minuted, and (hen washed carefiiUy in two or three waters. 
It Is tnen to be boiled with fresh water for half an hoor, pressed 
Arough a cloth, and the liquid filtered whilst hot This fluid is ihe 
jelly, which being qualified by sugar or other ingredients and boiled 
sli^hThJ', gives Upon cooling, a perfectly clear and good jeHy fcrthe 
tanle.-i^owr. dtPharmade, 182&. ..it 

-JfT. Bn^ccwndCslndtlihlelnk. — ^An account of this ink is giveft-ki 
bur last Kumber*, but, unfortunately, M. Braconnot' ha^ been ioo 
hasty, and now tinds that the ink does not deserve to be calM 
inddible. With great candour he has written to M.' G«y I/GMac» 
'^nd says, '* In addressing some observations on a brown eolohHng 
ttiatWfir id ywi', I *w«s too hasty in announcing, according to ikJ^e 
vtrikl^^^ ih tt hurry, that it might be empltr^ed adva^ag^Mlrty 

• See page 414. 
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Bfl an Indelible ink ; for having latterly submitted it to new trials, 
^.iras not long in conyindng myself that it did 410! d^erve that 
.phajCf^ter. since die letters formed with it disiu;)peared l^y s^ccessive 
^nace^ationa in chlorine and potash." — Jnn. <fe CAimie^ }(i«.439. 

. 96* Pr^paraUon of Morphia, wOhont the use of Alcohol, — Having 
.observed that it was easy to separate morphia from narcoUne, by 
^ use of very weak muriatic acid added to perfect neutralization, 
'jS&M. Henri and Plisson founded upon it the following process. 
Five hundred parts of opium are to be divided into small strips and 
iUifiised thrice, each time in 500 parts of water, at 80° or 100° F., 
with 20 parts of muriatic acid. The residue is to be pressed, all 
,M>^.liquor putftogether, and a very slij^ht excess of weak solution 
.^ a4Qn»pi>ia or caustic soda added. This deposit is to be collected 
.{ancl/Carefully washed. The mother-liquors are to, be acidulated, 
Conc^ntJnited« and decomposed in the same manner. Potash, soda, 
and ammonia retain a large quantity of morphia in solution, when 
^he.Uquors are diluted, but much of it is obtained by concentration. 
, The- id^osit occasioned by the caustic alkalis is yellowish^ and 
4)9inpj0aed principally of resin, caoutchouc, morphia, aud narculiue, 
poloured by a brown matter. It is to be frequently washed with 
water, slightly acidulated, and assisted by a moderate heat until tite 
^yqr ceases to be saturated; a slight excess is to be allowed. The 
liquor ia then to be filtered and evaporated ; it contains a little 
Ti^nfand extractive matter, and much muriate of morphia, (the 
piMTt which remains unacted upon, contains with the resin much 
vDarcotina;) it is to be concentrated considerably, and when brown 
(C^st^ls hai^ been formed, they are to be slightly wasbed and tlicn 
purified twice by animal charcoal, and re-crystallizations from 
water. The muriate of morphia thus purified is to be dissolved in 
^^smaU .quantity of water slightly acidulated, and decomposed by a 
.^slight eixe^s of ammonia; atter which it is to be put upofi;a .(ilteTt 
.washed, and driecU Four hundred parts of opium gave from. 26 to 
Sn parta of morphia, free from narcotine. It is yellowish, but sohition 
in ajcohoil and crystallization gives very white crystals.-T--«/bz^r. .^e 
fJutanacie. BulL Univ, A. xi. 382. 

r.,,;29> On F^elabU Jelly or Peciic Add, by M. Vauquelio.— This 

principle, which was named by M. Braconnot pectic acid,«and which 

he obtained in abundance from the carrot, after all which could be 

i^repiotFed by water had been taken away, has been es^amip^ed more 

jTflCfintly by M. Vauquelin^ who has described processes by ysh\qh it 

•^1^ readily be obtained pure, and has pointed out certain remarkable 

jMBOfierti^ befong^pg to iU // 

Ti (One method of obtaining the substance pure ivas to Sc^xjn the 

'^peotatfi of potaah by acting ou tl^ carrot, freed ifroii^y all soluble 

^.IfiaUeit.^. abovB^by a solution of potash ; thia ^^ decomposed by 

solution of muriate of baryta, and the insoluble pectate of baryta. 
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bmtig prcMed between fiHering paper, ww ftnodio dry ^vifli ffteii 
fiieilKy. This was then decomposed by exeess of 0«^hinie «6ML 
mnd the mixed precipitate of sulphate of baryte and peetie fieid 
boiied with eanstic soda by filtration, the peefeate of eodl* w«i 
separated ; and being precipitated by excess of muriatic acid» A% 
pectic add was washed, dried, and obtained perfeetly vbita «nd 
pure. 

A process for the preparation of larger qnandUes Is as foHows | 
and not requiring copious washings with pure watef, aMy be mmt^ 
ried on out of ^e laboratory. A yellow Tariety of Flaadsrs emrmi 
was rasped, pressed, and washed with common water, until tba 
latter passed off limpid. Every 100 parts of the pws a td car- 
rot, widi 5 parts of bi-caibonate of potash, were botted in watar 
the usual time, to fbrm a clear fluid, and then pr eaa cd ; a alrang 
solution of pectate of potash was thus obtained, which, beisgde^ 
composed by excess of muriate of lime, gave an insoluble ptitata 
of lime. This was washed and treated with water acidulated by 
muriatic add ; and finally, with pure water. The pectie aeid'tkus 
obtained was very pure, and far whiter than that pioetned liy iha 
use of caustic alkali. 

If a Tery economic process be required, eafbonate of «#da najr 
be used in place of bi-carbonate of potash — adding only a SflHitt 
proportion for the first decoction (about 5 percent* ^ the cryslah) ; 
Tery white pectic add will be obtained. To ebtslin the wbtil# 
quantity present, new decoctions, with fif^esh quantMiea of the «ai^ 
bonate, must be made. 

The following remarks relate to some einrioas propecftMe of tbii 
iiibstanee. if an excess of caustic potash be added to gdatiftwia 
pectic add in a platina crucible, and gradually heated aM agibale^ 
the mixture soon liquefies and beco«nes brown. I^'sood «•» bf 
gradual eraporation, the whole of the water is dissipated, the sdine 
matter, by carefiil management of the heat, beeoases rapidly wfatte. 
By examination H is then found that the allraH is nearly aevlraliaad } 
and that, when dissolved, nitric add evdves a Jittia oatboiUe apidp 
but no pectic add ; and, by further examination, the potash wM be 
found neutralized almost entkdy by exoHc aeUk formed ai the 
expense of the pectic add first added. 

Pectic add being boiled for an hour with cream of lime, a sub- 
stance very like oxalate of lime was produced ; but the exisUneeiif 
oxalic odd was not decisively ascertained. No peetie aeid, iiaw*- 
ever, remained unaltered. 

This remarkable conversion of pectic acid into oxalic add« —dcr 
(he irvfluence of weak fdkaline action, maybe ea]M»ed Ia Mrm 
vrtLy» : — I . The action of the alkali may be somatl^g Uka ttet % 
nitric add, on the same body, occasioning a derafagema»l of its 
elements, and produdng oxaHc add— a componnd, which a ypi ew 
to be one of the last which occurs in the organic scale : or, ft* Facslt 
«dd may be composed of oxaUe add vmA gelatnovs maMer, wWdi 
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m« many poiats 4»f reflenbkmce between the pectie mad oxalic aekh^ 
^apcdallj in the molubility of their salts; but, of coiine^ the latter 
opiniett muBt renciain in doubt until the gtlaUoous natter has been 
separated, and pectic acid formed by its union with oialie aeftd. 
' If the add properties of pectic add are due to osalio add» then 
the latter must exist in the carrot, combined with some base, and 
the presence of the organic matter, with which it forms pecUe acid, 
must fayenr its separation by means of an alkali. This opinion 
appeara pnibable, if we consider that the b&^carbOnates, which have 
bnt a feeble idkaline action, disengage the pedic acid more really 
tiuiB a' eamettc lAali ; and also remark, that lime is found in (be 
expresaed joftee. It may be admitted, also, that an alkaline fiMree« 
h efn avc r feeble it may be, is suffcient to derdope pee^ add in the 
expressed carrot, by means of water and heat.r-^Mn* de Chimit^ 
i)i.4C 

50. &iaueic Add. — ^Thts substance, discovered by Dn Ruage^ 
Md considered by him to be a new vcgeiable add, occurs in several 
spedes of the JHpmcuM and Scahio9c^ and is said to be obtained 
thus. The roots of the devil's bit, or Seabiota $meei»m, are to be 
dried, pulverized, digested in alcohol, and then ether added (o the 
sokitioB ; white 6occuli precipitate, which are to be dissolved in 
water, precipitated by acetate of lead^ and the predpitate decern* 
posed fai water by sulphuretted hydrogen ; by evaporatioa of the 
liquid, accUc acid is driven ofi; and glaucic acid remains. When 
dry, it is a brittle yellow mass, which reddens litmus, neutralizes 
ammonia, the neutral solution being at (hrst ydlow, but becoming 
blui^ groen upon exposure to air, in consequence of oxidation of 
the add.--»Bram^'« Arehivei^ xxvii. 312. 

51. On the Formaiion of Acids in VegeUMeB^ by M. Vauquelin. — 
I have thought that, in a great number of cases, the devdopemcDt 
of acids in vegetables was principally occadooed by the presence 
of alkalfes; We ftnd, in fact, the acids almost always neutralized 
aHog«ther^ or in part, by various alkalies, as 4ime, potash, soda, 
magnesia, and sometimes by veg^to-alkalies ; and I do not know 
that the latter have ever been found in a free state in the vegetable 
kingdom. 

The aHEidi whieh plays the greatest part in this respect is cer- 
tainly Kme, for it is most generally difllised, is most abundant at 
tl»e surface of the earth, and powerAilly attracts adds. I4 does not, 
eertainly, ewler hito the organic kingdom in the state of lime^ but 
as caVbonate, which, without exerting any deleterious action on 
vegetables^ still retains suiBdent alkaline force to determine the 
formation of acidsy and particularly the oxalic, which it prefers lo 
dIotlieM* 

Wif may tiiust as I have said ehewheie, explain the eflect of 
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the ^eg4(taMe..)a°94o>n«. iEroia beoce, il may bftijaotmladbdotbtife 
QAUyi^i|aiiiHU9Hr«8 iwo-impprtaoi fan et i o pfl ; «n«BKB^» Acu dMT 
ftkpApif..^ie«4«4If4^d (benutfiUoa of the plaotaj^-nilnmHtr/GMfiii^i 

f.S^.. P^WV^>iJg*^»«..ff fWD Vegetable Subttance^^^M. DukmpkmBs 
6b^^^ apiMT^illar v^^peto-priociple from ihe rpote of ^b^ J)fai9^ 
^0^ ^9(^rpim^^,h\9>> This substance cryatdliaes jreadily . iravi • 
aJcoiK4# tcthen or waier, in the form of numeroua yf How jtwtnUanry 
On the ton^e it first produces a sweet taste, followed by a sharp 
aciid<^fffie;p^}f x|fn4ii|g to the thitoat. Its aqueoua 9ohit««ft' Itdcohlfes 
cherry red by a1kaliei^» aubacetate of lead, permwriat€fOf ^liton^ i^ yi 
buii«fids resto^ tha yellow colour, and the phimbaginarJreitains 
una^red. Besides this principle, the root oe^aiiiaiii.jUliek fatty 
matter, and gallic. aoM*. Aa this root has been ja^titt testes of 
itch^ ^thache, &c., and proposed to be administered. a^ te^metic, 
it ifl[} supposed that its active virtues will be found in, the pli«dii%iae, 
to f^ertain which experiments are in pregress^-rMAmib.riatnMr. 

3^. Proportions ofOUin differeni OleagiMom »/«ntt4|t,T(AUgem. 
Hand. Zeituog*^Aocordiiig to some .et^piucme»^iAqf>^MM. 
Sch^eblerand Bentsch on the oils of Germany^n^i&Uowin^ 
spec^its of plants yield per cent, of oil — L-unwuh 

ivF>lberte .... 60 SumfiieKi«y|l^ 4.j.w .MjO 

Garden^ prpss. . ^ 56 to 58 Wof^ ,. ,>• n;4w ^»WiJ 
Olive „ t, .,.. p ,. bO Cafnfitifi»tei.j<i;r.f4<)lM 

-Walnut ... 50 Hemp^fleed,* .« ta ittfii 

;A)inond . ,. .46 Linseed • i.^n.(4<|2A 

,Kavew . . , 39 Black w*»tai3dM,^4%18ri'I 

;\Vhite mustard . S6 Heliotrope ).,,> v..;iilf«i:} 

•tobacco seed . . 32 to 36 Beech masta.ii. uw^tlfisIA 16 

;Kemel8ofpluma, 33 Gvape Btoaeai^. , ti.iMitA 11 
Winteij^lie* ... ♦ 33, , . ., ...• .. •..:,, iM.t .n»7 

34.'^ Colouring M!UU9f of LiehenMaodUt^^^^i. JloUq|M«liaiHng 
nndfui^en a diligent examination •f the JLicheti ftootUap from 
whi^ ft beautiful blue >ookm«« nsed in.d)ieiiig^s HobfafaM^ hiri/dia* 
cov^i4 and separated fwn ti» other mattar Uia jcoloMim|t>pi|lafiple 
of thia-yegetable. The new and singular product which he has 

L watac Qokunr* 
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|Mhrwitifrtii>ii>fltwifceii in wttttt; seon yldils a soMSbii, frothfrtgf »« 
tfta t dMrt a i P ed «)ap. It iro^iirad from & tree ifi Chit?, ktmrn ty 
tiie 4Mn^a>f t?MM Sapanatia, tlM^ tmnlr of whioH fd fttMifrht, 
fittdJotttNMidembk h«%ht. The wood is hard, red, and nevar jtpliH. 
Ibe-bttllt IB tugged, dhrkled, tbrous, of an ash ^rey <^otir ett^ 
i}all9i'«A<i^hit» wtihin. It oontaian a pechHar MKsetatfee; puM^^,' 
soluble in water and alcohol, and frothing with water ; this nfihtter 
dries into thin transparent plates. It contains also a fatty matter* 
i»»ipijL*toi:dAlofOphyte $ iogar; a brown oolAuHng^ ttttttet di^Wed 
bywalftahg; ft) Utile gum; a free acid; mafat^ of Ifme^ ^areht 
lipoiie^' oskle of iron, and a small quantity of the Mndate^ atttf^ 
phaii|rtaHeyor potash and Knie.-^oi/r. de Ffuuimtcit, Mai, 1929: 
(jv ■<„>.• - -' ■'=•■? • :' ' 

^^9&jj(^kemdeafA7mly9is ^ Green Ormgt$, 6y Dr. 'It' Bhttid^i-i« 
M.Jia»<iiB haafoMwt, m 2000 parts of this froft, ' i ' 
* 1 'Axifaiitia^, or orange bitter, with treees of |^ttie, " • •'■rt^' 
vni>: 'IcMctattdiiMHc acids « « v^ ' M 

\o <'.Aafawiia«v^ith «ialale of lime^ traees of resin; -^ ' ' ' ^^ 
,'^iit»ni«fli|gQitiiny sugar . - . ' .' i5 ' 

.jiji^tthprji'; '- . ' •'^*.' * ■ '' '24 • ' 

. {■tiHieMav n^tra) cryataUi^ble matter . - . : 

Chlorophyle 4 

i.> 'fjfaloropli^la Vvitli siearine . ^ 4" 

l^ i&e(ipfa8iy^iify«M4lizable colouring substai^e (&y*< "" ' ' ' ' 
■gn.H<j\i»hfMf\e) '-■ . . . . ' i ' . ' ' '*• " 

Albumen . . . . . .• . 15'^^ 

Qiim, with ttigettf^ttfHmal matter . tfo 

CiMte^ roalaie, sulphate and phosphate of^ Htue; ' 
Mflpfaata and «M«ale of poUssa, with tracea of a * 

flflt of magbeaia . . . . 12 

Ph^teumaooUiiie» with malic acid, malate, and cHrate ' ' * 
^'potassa • . ' . . . • 4^P 

Phdiphate^liwie' . . . . « '. ' 3 

CilWLteof lime ; ' ' te 

dl lliflite of lime .... ; v''^6 

1 1 iJlteine (huittleacid) with humate of fime : jlk) 

Vegeto-animal matter soluble in water, iusolublb in * ' 

alcohol 34 

^i;ifa|ai»{anro*b1 AAitter sohible ht watet and in aleohdl ' * ' 
moll Qbiii^ed by>oauStio polassa v .- . r ' *^809' '' 
-Mti\bi|rH*ble4cflb«e, with differeat cnineral salta . ^ •' 44)0 ^ '' 
H!.j(L^M»4atikattocasv including vcrlatOeoiti j '. ! •^J^ * 
eLii m\ ii.;;!^/ - -'" -'" - - . • > J • " * ''-7155?'. .' 

'Wim ^mp^^k (fbtitaln a particular Wttct'i6olM^h(*fe; hurantine ' 
Of^Mttftfif'btfter.^WWih f$,'with Vaf^ife oil, the prifibipA^ 6eat '<^rtie 

aiJiw%'&twwj^^cjp twiM •'■ '' '^''' ^^'C.'" :; 



•M»JWfeik^^)rtWgw' tHete i* Blad'HTcrtrtfd' ^ t^e 
tteoUtf •t«Ai!^in%,'''wMfcb''d^se^^ 'futtb^i' eiatUitiatibfa/'-yu^ 'the 

J0LY— StPT., 1829. O 
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IJM MiscfilkmeDUS Itd^Uigence. 

prpp^rlioi) 6f which nppears to he very small ^ They also coniam 
a fat colouring matter, analogous to that which is met with in some 
yellow lichens, and which perhaps, by the progress of vegetation^ 
becomes the orange yellow colouring matter of the ripe tfuit* an4 
fbf ms, conjointly wiUi the resin and the chldrDphyle, the ekteriof 
pellicle of* the orange. 

The green fruit contain only a small quantity of reslDous mat- 
ter, but is remarkable for the considerable proportion of regeto^ 
animal matter soluble in water and in alcohol, which forms the prin- 
cipal constituent part df the internal medullary substance* and, 
conjointly with albumen, forms the greater part of the impeHectly 
developed seeds. 

The internal medullary substance is in great part transformed 
into vegeto-auimal matter by the action of caustic alkalies. 

The most advantageous form in which green bmttg^es can be 
employed in medicine appears, from this analysis, to be spirituous 
tincture. 

M. Lebreton, in the chemical analysis of orauges which he has 
instituted, found a substance which he calls hesperidine ; the same 
as the neutral crystallizable substance of M. Brandes. The results 
of these two chemists agree in other points also, particularly in what 
concerns aurantine ; and yet, says M. Brandes,the two analyses were 
made independently of each other. — Bull, des Scienjce$ MHitala, 

87. Chemical Antd^ of the Minttrd Watets ofGaitrin, in 
Austria (Circle of Salzbourg), by Professor Htlitefeld, Of Greiss- 
walde. The waters of Gastrin contain, 

Sulphate of soda . 0.1866 Silet . . 0.043d 
Chloride of sodium 0.0369 Magnesia . 0.0013 

Chloride of potassium 0.0 1 83 Ox. of manganese 0.00 1 ^ 
Carbonate of soda . 0.0083 Oxide of iron 0.0063 
Carbonate of hme . 0.0442 Sulph. of sodium 0.0038 
Traces of fluoride of lime, and of) _^ 

phosphate of alumine .. * j 

0.350^ 
Water . . . , . 999.6492 

1000.0000 
Jahrhuch der Chemia uud i^JljByfdk. 

38. AnalyM of Tpecacmxnha Branca, Root of the Viola tpeca- 
cuanha^ by M. Vauquelin. — ^The root of the Ipecacuanha ^nca 
is of a pale while, divided into many branches, of the thickness of 
a writing pvn, much twisted, and contracted at utiequal intervals. 
Its fracture is short, the odour of it disagreeable, the taste acrid 
and nauseous, the ligneous part is thicker than the bark. The 
substances which compose this root are as follows by weiffht:— • 
Emetine, l.bO ; Resin, 0.60; Gum, 0.20; Albumine, 0.30 ; Starch* 
3.20 ; Matter crysUlKzed in scales^ 0,85 ; Ligneous matter^ 7.00 ; 
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fttrtjr mhttcr and wax, an indeterminate quantity ;— Total. 15.^5; 
Loss, 0.05.— ^Jcmma/ de Pharmacie, Juin. 

89. Chemical Examination and Jnafyni of the Flowen and 

Leaves of TarroWi Achillea Millefolium, L., by h. F. Bley. ^The 

flowers contain, according to the analysis of M. Bley, in 2000 grains, 
Volatile oil . . 1.9375 Gummy extract . 2.0 
Acetic acid . . 0.28 Malic acid . . 6.0 

Vegetable albumen 64.0 Hard resin . . 2l!o 

Nitrate and muriate of Vegetable gum of the 

potassa . 42.0 malates . . 815.0 

Hard resin, with phos- Muriate of lime . 8.5 

phoricacid. • 13.0 Chlorophyle . 8T.6 

Tanniniferous ext with 
muriate of potassa4 1 5.0 
(All the above are extracted by water and by alcohol.) 
Concrete albumen 52.0 Gluten soluble with 

difficulty « 26.0 
Artificial gum? . 208.0 Tannin . . 5.0 

Gluten . . 169.0 VegeUWe fibre . 320.0 

(The above are obtained by the action of muriatic acid, and caustfe 
potass.) 

Products from incineration : 
Sulphate and muriate of lime, with magnesia 
Alumine •..».. 

Silica 

Oxide of iron, with oxide of manganese . ^ 

Sulphur a trace 

Water 200.0 

Loss 50.7825 

Total ...... 2000.00 gr. 

In 2000 grains of the dried leaves there were, 

Volatile oil 0.96 

Acetic acid ...... 0.48 

Traces of sulphur . . . . . 0.00 

Vegetable albumen, with a trace of starch . 24.00 
Kitrate and muriate of potassa . 44.00 

Hafd resin 12.00 

^.^^ Extract, with muriate, nitrate, and phosphate 

of potassa ...... 352.0 

. Tanniniferous extract, with sulphate of lime • 55.0 

J. Gum 71.0 

' Chldrophyle 137.56 

All these substances have been obtained by water, alcohol, atid ether. 
Concrete albumen . 40.0 Vegetable fibre 860.0 
_ Artificial glim ? . 371.0 Water . . 180.0 
•j^^'JGluten . . 265.0 Loss . . 37,« 

'Biyteumacolle . 50.0 Total . 2000.00 

02 



►8.0 
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I$3 Misodtamef^mJnMijience. 

' Thdl9alBini1eH(Mlourt>f Tammis pktndpftUy ifjui te 1kl3< ^6ladl8 
oiH -anU in ]mi1^ to the nsifiicus sabstadce. The taste depeads : mpou 
th« tanhin> the'«lctratft,4A»a resinous parts, ihc nitrate, and mak'iatp 
6f poiassai The sulj^ris doubtless contained in ibe^/albumed; 
The bittemess oi the leaf of yarrofr, wbich Bacbok^odi Bcifahardi 
attributed tovipeooliar eKtraot, tsdue rather to the chloDophjki 
t& tbe resiiii aiMi to tkt s$li».*^Tnmm8dorjf, NeU€» lowrnal dor 
PhamuMtk 

' '.',.> , , 1/ * ■', 

40* Re»ea0^ie$ respecting Plaiina, by M. Dobercia«r.»^^^'Wberi 
ehlbiide of plattna is dissolved in about 300 parts of WfKter,i and 
the solotiop rendered iM)ur with muriatic acid, if zinc, in a* meta^k 
«tate,ibe plonked into it, a powder is gradually pr^dpitabedy which 
chemists have always, biit doubtless erroaeously, (aowdingftOiMi 
Dobereinen) consfidered as pure platina ; for in a state lofi dnjn^ 
Ihiflbodybecdmes warm, aad assumes a brighter coipur,*: if it ibe 
•apOB^io ^e-^Jr and moiateaed with alcohol ; iaady, it bee^ai^.M- 
iBa■deiGCllt,^a^lda»lyaf^rhavingbeen treated with niinQjBeid,'wUen 
(in contact ivith the air) it is exposed to a current of hydfogte^$!i& 

h. When chloride of platina has been treated several times suc- 
ceed vely/witK absolme alcohol, at a mild heat, tlure is pMainkd at 
lasti at brown mass, which easily burns at a higher temperatuief biit 
^wfaieb, dissolved in a great quantity of alcohdy affords li llqiiidvery 
14 for beitig laid upon a glass, so as to form platina mtrrdrB^^i IFor 
this p«qMsev>diptlieghi§s in Ijie alcoholic solution, sathaiitiMs'ltriA 
snay'be esiferniAy ^i^sed ; . then bring it to a red hqat iq th&flanie 
1^ a spirit, laiapi. The coat of platina thua produced/ affohlfr ,the 
InUianoy cf a aiiTror, anct adheres so well, that li' is i]tipes8^)fe 
to dotachfiit But if a mirror of this sort be dipped tin wat^>hii]ied 
,witii/at]jwiatic acijd, and at the same time a plate of •^Ifcic bSvpiaced 
in^tbediqaid, the wfiole coat of platina adhering lo thergiesffidiitoobKS 
!afanQst//insia«4i«eoUsty, > , .•- '|n • ') .* fr-^ >.| 

1 icj-^Vhefdeoamposition of the oxide of carbon, by tW^dfyi'ioaiy- 
lAilpharafi of platina, has always been observed by M.^DcAkir^nev, 
jdthoogh o^rsiiaive doubted the. feet He has»&uitdv tfaatfreip 
'id;t(iii5/^iBaoftheousiilpliuret (obtraned by eipwingi^lphnret 
^|ylatitnc|ite|iared in the humid way to the action of the air during 
jsaveiiabwteiis) are sufiicieiit to deearbonatc a oabieiibchido^ithe 
xatiboRia o^&ide gas^uand ihat there remains eJcacUy^ta thiri vexpeol- 
nent^ hadf.Aicubic inch ofqarbonio acid gas, whiehtjfurt»vesi^a]fiB 
dd;' Dabeveioer), that Ike oxide of carbon is composed* of 6q«ai/YMi^ 
4«neB afi^eati^ocnic taporar, and of eaibonic acid ^gtlv*«4be feator 
nrbpnat^ and ckiitacarbooMted hydrogen act diffeBeotly $(ihiey.«re 
•sMbrbcd inigvettt p^ by the okisulphuret ofi pkfiAa,.jimd luttttt* 
ibrmed-iatiODacetic^acid^ without any initienoe fxf atmoayliettK^Jwit ^^ 
/I 'ii//The sabo^ideoT platina aferds an iexceHao|t meihodnof dl»- 
•ONreffafi^iikMapreieaoe of .alcohol^ dissolved either iociaftaMaplMinb 
9ii]4o[k.iii^tlii4^1i^ttkl9Jeveai-the 4)«iaBtity 
of it. Thus, putting a drop of alcohol into a vfssjol^M th^i^^^f 
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ves^tl^lbvf grains o£ Ihe floboiide^f pb^Dft^^on^fSfDi^l .pdiiftiSUIri 
ptndedb^a pbttaa wire, at tb9 end of a Iw.niJJiuUs.it iaoWryefi 
tbab'tb^wkoJe. interior •surface of Kbe vetsdl bccomiis OMMiil, >nd 
ibaft<:ilMf liooistuce oollects into small drops, nrhaflv wakfe • litmiK 
piip^r • f!tdL This experiment succeeds well, pantioularly under the 
influtencecif ligbU alKl the suboxide becMnes ; hed, a^tbou^h tbe 
acetic acid evaporates at the very moment of its formslionw > T<to 
determine the quantity of alcohol contained in a liquid, as in wine» 
becirf^&eiY -a fMvttcular apparatus is to beemplojiedv ivWcdn^tkioliSiu-' 
ilicBtea'Viith a graduated glass jar filled v/ili oxygen gas*. Jttithto 
i ^ rt i an rtua, smali quantities of the liquid oontaioiRg alttihol are ren^ 
AtM 9/tiiiim n.* few boors; and from the Yoktfoe of -oxygen 4NUM 
£fcfoied, :lb€tK|iiantity of alcohol eontained in the liquid subjected. <• 
mperimdnt o&icalcolaled, (100 parts of absolute alcohol loonlrinfe 
^itfith 69.&' parts of oxygen to pass iato the slale of atetie acidi) 
^.^Dobeteiiierpironises ample details respecting hAs.AppaoiUMi^ 4» 
mfanebi bttig^es the name of Aceiogenaior^^^^iJahrb* ^fcr.' fCtooM > wad 
i%ttivKow 12. M ./ 

u 4!liJCfHf8kdHiaiiou€f Sulphated Iron. 6y At IL Ytmdar^Bemk 
iMk^k^ «tf Lepden.^*-^he6e crystals, wAiicli are fonnd i iw Ihei minfr ctf 
€beshut)tide Siiberfaerg, in Bavaria* surpass. in'State^/teaaitpaffentsy, 
anfl reguluky, all that it is possible to obtain by arl, altbrnigbt If. 
&t)Bgliiartisays» that they are rarely, if at all ^ foUn^-^Mimsiiire; 
ihe^] mski grouped roand quartz fliote of' difibreibli siaes. -> Same 
totyftfldsilavb-tfaeiffNqnsof oblique rhomboidal |)risjaiaii.btherqof the 
'JPer^sqifat^' bas^ of Hcmy. In general, the edges aire 'Oot verjr 
iangoiarvJi&iidithe'ftttes regular and united; their ispeclfut giravii]^ 
5siUe|37o ifThey are of a dear green colour^ soluble dujceldivnltar, 
wiij|fadiF'8oli|tiaii is biaokened by galKo acidi When they bve res- 
posed to the open air, the crystals alter; tbey.beoetafti bmwmaiiid 
-deoornposBlntp'b po^er of diflerent colours^ so /that ithisf Jiiineral 
.nasl'ilMb i|A'e^^ed r wftb ^xre. The first change it ^u^dnrgoesrif i rto 
ipassintb theislatoof salt)hateof iron, wbidb penhapshflaghrenilte 
^ittt^liopprio* that this, salt did not en8t<i» MAtan. \. Wbevitfals 
)9alt I 'is ' heated) in a vetert, sniphuroua acid • is : ^sen^agedv^ il^iibh 
'■ktiyc bel^teeted by Brazil wtwd papevj 'and ^hea - ifc. ig/ dap je e d 
iao^/.'9^h^^ fisinSt it 'beoomes black and MoagBetic. >!li(d§. aoMilc 
aiKi^lusfffaaite'^iof ammonia, which tvanforms it into aigltiart «tmath 
'iMi^irpd, soibetin^es'yellow, which passe8,4iftev oooliag^ iatbtti diril 
gUieni. ^lieHed jagsin in this state with sak of phosf^horus^ ^ifaeU 
^onnesiJof aivety pure green. Ihe fiMse pbenaiitoa lidoesi place 
-vilbibbnuL. TManalyaisiwhiobfiexzeiiue, fifrgaann^ todiMil»' 
scherlieb'ilipiveriraade ef this substance^ gives 93e^2ll ^faxftmidmBadb 
^>ih>n« a8i89 parts of snlpfauifie acid« 38^4^ 4iaitts of!water. 
"SEMiffivmiAiom oti this miiieral is attributed •toctbeanailniyrajideeaa*- 
^jfnm$kcf^\ ^ Huipbaia t* of isoa in 4Hik»iieo(iif atotie.n'tiBl^ag.'i^da 
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JUL NlTUmAL IflSTORY. 

1. ^ffeoU q/ ibe SulphurtU of 4runic and Qiher MetaU on iha 
JnimcISyUan. — In order to test the opinioo entcdrtained by oertaia 
physicians, that sulphuret of arsenic is innocuous, M. OrfiJa made 
oertaip eiperiments with it which shewed clearly its deleterious 
nature. On applying 50 or 60 grains of the yellpw sulphuret oi 
arsenic to the thighs of dogs, these animals suffered in the same 
manner as by other arsenical preparations, and died in from 48 to 
60 hours. The native orpiment of Tqjova poisoned and caused 
death in two day«. Death was produced in six days by 40 gnuna 
of native realgar, from Hapnike, in Transylvania. Henee it is 
shewn, that the sulphurets of arsenic, either natural or artificial^ 
and when free irom white arsenic, are still poisonous. An ounce of 
sulphuret of lead, uitroduoed into the stomach of animals, caused 
DO ii\)ury. Six grqs (354 grains) of sulphuret of cppper, given to 
a dpg three months old, caused vomiting of a mucous imd glairy 
matter, without affecting the health of the animal The black fod 
red ^ulphurets of mercury being well washed were also proved to 
be iDnocuQUs by similar experiments and results ; and thus all Uiat 
has been said of the deleterious action of these bodies is satisiac* 
torily shewn to he enroneQ\is. — Archive* dc Medcdue^ 18^8. 

, 9. Decompo$iii(m of Corrome Suhlimaie by Vegetable fi«4^~^ 
Aocording to the experiments of M. Fabian, the mucilage pf quince* 
•eed (9cmeuee da coing)^ and that of salop, decompoaea corrosive 
sublimate the instant it is mixed with its solution ; but the decoctioa 
of mafshmaUow does pot produce the same eflfect, and the extr?M)i 
pf liquoriee only partially* 

8. PoiftMisig by AftekUe of Morphia^ and lUootmy. — A person ii| 
Paris took 24 grains of acetate of morphia dissolved in 1 o^nce of 
water at s|x o'clock in the morning. In six or seven minutes the 
poison bf^gao tq take effect, the man lost his senses, and remaine4 
without help until four o'clock in the afternoon. Then the master 
of the hot^ turoke into the room, and seeing the staie.of the person^ 
immediately sent for MM. QrQla, Richai^ and Tasoheroi^ yvho 
thought the ease so bad, they sent for the commissary of the quatier, 
expecting the man would die in a few hours. In the ro^ aa time 
assistance was given, bleeding in the arms was performed, water 
acidulated with vinegar was given, and also a very atrong infusioii 
of coffee. To the great surprise of all, theye means were perfectly 
tffeetual, aod the person ultimately recovered entirely.-^JLa Clinique* 
BulL Univ. ei^vii. 347. 

4. AduHeraHon ofBr§ad by SulphaU of Oof/T^r.-rThe journals 
of Hellaudhave, for some time, announced that sulphate of copper, 



Digitized by 



Googk 



. NaturdHkiory. Ifid 

air blae vitriol, was employed in that country to assist in the fbr- 
mentation of bread ; and at the same time thitt they pointed out the 
dangerous nature of this substance, they said that it was used be- 
cause it was supposed to render the bread whiter, more compact, 
more healthy, and better fermented. The magistrates of BruxelleS 
caused thirteen bakers and five drugfgists to be brought before them 
Ibr being concerned in this adulteration; and it appeared, i. that 
tfie employment of the process came from France, and that by the 
use ofhluecUum, a better fermented and whiter bread was ohtained 
than by ordinary processes ; ii. that the use of the process was 
announced In the public journals, and in a prospectus signed Frinch; 
which, being printed, was distributed, and stated that a patent 
secret fbr the preparation of leaven was to be sold, but without 
describing in what it consisted ; iii. that the bakers inquired fbr the 
substance under the term of blue ahim^ and that the druggists gave, 
under this name, blue vitriol, or the sulphate of copper. 

The magistrates decided that the druggists did not know the use 
to which the poisonous substance which they sold was to be put, 
although the frequency of demand, and the character of the buyers, 
ought to have raised their suspicion ; they were therefore discharged, 
but they condemned the bakers (although they said they thought 
the sutetance innocuous) to five days' imprisonment, and a fine of 
fifteen florins. — Jour, de Chimie Medicale. 

It is painfiil to observe the substance which forms our daily food 
thus adulterated and rendered poisonous, first by one ariicle, and 
thvn by another, to satisfy the avarice of a set of tradesmen. No 
argument which they may advance, drawn fit)m the competition in 
trade, 6r supposed innocence of the substance used, will avail them. 
They well know they are doing wrong, as is shewn by the secrecy in 
which they invest their proceedings ; and besides their liability to 
be punished when their knavery is discovered, they must be branded 
with the character of a heartless set of people who do not hesitate 
for a moment to trifle dishonestly with the health of their fellow- 
creatures, when it serves their own pecuniary Interest. It is also a 
sad thhig that th)^ practices of the bad should, by the just suspicions 
which they create in the minds of all persons, throw a shade over 
that portion of their fallow tradesmen who are willing to act honoui^ 
ably, which scarcely anything can remove. 

5. Rosacio Acid in Human Urine, — M. Henry has observed ht 
tfertafn cases of acute riieumatism, accompanied by nervotis frver, that 
the urine has been of a very red colour, and produced an abundant 
deposit on cooling. On analysing the secretion in such cases, he 
fbund that H was very acid, that phosphoric acid and phosphate of 
lime were very abundant, and that the uric acid had almost entirely 
disappeared and been replaced by rosacic acid in large quantities.—- 
Jtmr, de Phar. xv. »J8. 

6. Leeeh Bitn.—Dr. Lowendhart mentions a method of checking 
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•ttrf iH^^fid: ' irhe»"«ltt^ftd 'bdiig ^wi«^ Uirou^ ihc^aticlfe orff » 
Ifives no pain, and tli'ft bteediligr *s at ooce mif)pfc«8ed*--Jb«F* ^ittr 

f . Vntht Preparation of Food from Bcmei.— This important *afa- 
ie<?t his bfe^h long experim^tttally treated by M. iVArcot^ anAlwiB 
Wrf WVnight bdbre the pobUc by the same philosopherv in a-fltoe- 
' inm^ pabMiftifed' Irt the Annates de Plnduidrie for 1829. It has- btoi 
*b«tractedby th^ EtfHots of the AnncUet de Chimie^ frsiii whoae 
^c*oiint 'Wt thkt the foHowinjr points. 

Bon^ TC^jtiiite to be divided, tinder the point of viewra <pies6oB» 
Into t#o classes, Hiose which ate compact, flat, or eyiindvieal; etn- 
tkfning^ but little 4kt, «ti*d which ate sold at a high pricataiarnen^ 
-btrttbn-makers, comb-makers, Ac, and those whioh* lenteiniafier 
thii^ ^ttectiort hAS been made, amongst which are inciodcd die 
^OHgy head4 of gtettt bones, and the extremities of tfce fl«t ones. 
'Tht fohne^*t5la«y of bones having at all times their appomtcduMs 
hi tfddtf, itls^ tlkfe laltei^ which is to be resorted to Hon ftkwl* - u. 

'Afectttdkig «l-aA*4ysis, the laUer bones contain per center eattfay 

mtiiHt €0, gelatine 30, fet 10. The heads of large bones «eiiia(m 

nearly io pei' Cent, offal. The bones of mutton and t roast itnsitt 

'^ftW yldd ^ ratMM or tallowy ftit, and dionW be »epennBd for 

'*Wpa>a(t^»ti^ttrieht. - - • 

•' 100 Ttnogramftte (220.6 lbs.) of bones contaio «0 «f ^aiinn ; 

■lO^iftirttfes'df getoihc are sufhcient to aniwwIwe'hidfTi^i litre 

fAbtiirtH j>]ttf>lof WfedeV, at least as mtich as is done lb the* bebt broil- 

1^ df^h^^KCheti V therefore, 1 kilogramme of boneawiilprapirfTeiSO 

bouillons of half a IHre «ech, but I kilogrttmme «f| meal^swll<Bily 

^^ieid 4^cli bo^Utondt fnorti which it follow* that; for «l}uaJ?wieifehts, 

Iftoites' 'giv^ tb'^aftef seven and a half tknes as muehtanimali matter 

-AS M^ir' ■""'■ *■ ■ ' '■ , . . . Mt .1 , ■/, : 

iiu |t§o-kilbgHimmes of bntcheie' meat conlaiii about 90 of bones; 

^lh^^fifi^al'i^iH'nV^)c!e about 400 bouillons, but the bones' would' serVe 

^^6 f^^|^ttr^'606;' ^ that ineiltiicttng all the geiatine firdm^tlie boiiea 

of a given quantity of meat, 8 bouillons may be prepared rwltb* the 

' 4btt%s,'w1iirst «s^al?y both bones and metft only affbvd*8« 'j WiHi the 

♦ 'bo?!^ WntaSned in the m^at consumed in the departmeht'crftthe 

'S¥ittte=<Jtily.itrere maybe prepared eoOjOOO boiiillofcs daily. . t « 

'^' ' ^^'feelhilltte might be extracted by eteam fr6m the bones whilst 

WKdt^^ltHHitiBbetter towush them; bat if this be Mkme by s«c- 

'' 'd^^Ve m&^i ihtf acquire abad emell r they shoi:^ be moisterkd, 

and then cr]ushed, if possible at once, either by chamneHed/cyHoders, 

^^^"tiftd^i^'a'hcWvy 'Weight.' In ^e small waymasses of > wood will 

' ^s^t^fej'bei^g'^ fak^i^ With chaymelled east^ir^n fdalto.> ' Tber pieees 

'i^tfAii^ri^'&^^^d^^ratidn <sh<mtd be renveiiatenedj 'Theifbedes 

' 'ti^\AA^e li^'imtfifCcSalte)^ afl^ Wtog brofcek^i dr>eleiei.|n«8<flryed^in 

fresh water, or better in water nearly saturated with salt, If the 
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tmiiesl bd^sttiijWml for a time to ^ lMii|)iefi94yr% i^f .apcf ^or j^^p*^, Jf., 
sik^tehi^^ ]»ressore flteftin^ they break more 9ea4il5 ^ J^q^^hfili frpaitwf 
.tibftfaA irftkerdd.a^d tbe pfOQ96B should op^le^e ^Ofploj^fpr t)b<M»6 
^tenesi^bie&ooiitamAO fati orar€ oMaodldiiFty. .. .^., . ., 

The preservation of the bones becomes ap impor^ii^ maUer, 

especially as they readily putrefy, and then one part of their jelly 

'fiinnB-ADuaoaiit, whioh^ oombtning with Uie undeofrnpoMd j^liy, 

-tekea from it^tlie pitoperty of gelatininag whan cpld^ aQdrenderaJt 

8€kMe ia< water^ • They should first be freed iicmi tjia £Ui wbioh 

'odi^r«ise=in time renders them rancid. The brokaa bonea- boU^ 

-f«kb/Tvia*m yi^ much &t, but still retain enough to render Uiem 

rancid. The process of separating the fat by siq^nifyuig it with 

.aoda^is not« good one, because the gelatine is, also altered, Bven 

Hm fresh boaes may be preserved by being salted, but the.produipts 

.«rB:inju«ed^ and the process expensive.. The he«t method ia, that 

-adopted' by Plowden, for the preservation of m^at. nftm^y... dippipg 

tbeiii iii^ a stvotig solution of the juice of neat, Qf JeUy^aod drying 

thfi idt tiM open air« For this purpose, a soluilom* contahnojE .oae- 

fUith:o^Ary:jelly^ was heated up to ISO^'or WQ"" fe**, an4 ^ bp«fB, 

previously cleaned, broken^ and freed or not from fait dippedjinto it ; 

ilic^>wera then dried upon nets in the* air^ and again diippedy &c., 

otieeeplwieenpri, to thicken the film of gelatine. The^.w^ce then 

perfectly* dried in a stove at temperatures from 70^, to 80^ )F. < . 

.t I^mpiopaBed to separate the jelly from boaesby tha.fmveof.high 

pressure steam, but this process gives an empyreMQ[>alic49a^<^i^ asd 

. destviq^ gclatlniaiBg power ; long boiUn;: «f ih^ araaped jbonf s in 

^-n^er, t at iccHiMiMm pressures, is tedious and espanaive,..a<)4t4oes4j^t 

'^gi«d&tt(tbei}jetiyi.M Fifteen years ago M, D'Aroet.prpp^sed to-;use 

OftGatkiinreiiracling Ihe jelly, and thinks it was only .be«aiM^ i^ jpirp* 

icBs^iwasmifr piMt into deyer hands that it failed.. * , ,| ;,;'...[>,.,,< 

.j^Whilitr^tMdylnJir **»« process of PapiiH M^ W/^^t^^f\jnfyf4iMe 

i«)l9ectSoiia. to lil^ by improvements in the appfyratu^tV^uire^r.^r 

which he took out a patent. The most advantageous method ^P* 

, fMai4 to coBBiel iji eacposing the booes io tb^.i^^ni pfoi^am, 

'>havibg »/feeblei piessure, the vapowr cpodDnw^ii'^^^trPWa^'Of 

fi'Mmi fcMtae^tfirstirexpeU the fat, and th«A.sua<»6Myei|r);di,^^9o)vf^ .the 

M^Iatkiii- -M' .1.. , > ■ - ..,,,-■.. iMi/i'^ r ^.> 

'idj ^ThV presence; of the fat in .bonea complioatea ^a prpP^s'; piMler 

vftfak>iofl«cnce ; of high preSMice steam the ^arbpnate,o)^JM9^pr^ant 

acidifies .it,f and ibrms an inaahible soap, wihiah opi^wes/tba sp)M)ipn 

vlif the^gidatiiiis. : It is therefore neoeasary, first, to ;^parate,tiHe fat, 

vhieh isridbneeithitr by boiling the broken boaesiin arCpisFf r^4 9^1r 

/dronwnth water in the usual way, or in exposioig thaxn^ito^^aaiu of 

^iohHiia0y^'Pt«AS«ure. /•. . ■ i. '..,;-.,•■) ni-jt 't,r.: 

:, // aau&;eatracfcionof the gelatine by uneoa>pipeQa?4>P(U»ift.rw^r.es 

- ^aii leasll jR)ur 4agrBj Thei <»rushed beftea. fr€«U ffOfn, fat^ <9r^ot„ ^^Jo 

^MbedpfeUied in tticyiiiidriiral basket of .tinned iroaT>^ir^ jvhirfj.^afly 

iiifflfoiuJB^altifir.cyliod«f» in iibi«b i4}1a to. ba)QH«pflnKM» ^{[i^'i^er 

'J/Il'tl ,jJija ill'// hjIi^TiilU^ /.'i. HI Vj ^i -^ til 1:^.'f)<l VJ ,T*Jt:W .*^iJ 
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90ft Misi^Uem^m ifiM%nc6. 

Mng ctoftid; steam of eommon pretflore Is to be Mtft hr, irhteh Vf 
first fuses the fUt, and dissolves a Iktle gelatine ; after this, the prei^i 
Bure is to be increased. The liquids are to be withdmra from ili^ 
cylinder by means of a eoek plaoed below. The gelatinous solutioiii 
is obtained more or less ooneentrated, according to the slowness or 
rapidity with which the steam is condensed, and the divided state of 
the bones. The following are the points to be attended to» i. Ther 
bones should be broken in small pieces, and the smaller in proporw 
tlon as they are more compact, more charged with fat, and require 
to be freed from it the more rapidly, or at a lower tempemtnre. 
li. The crushed benes should be previously freed from fat, either 
by me^ns of boiling water in common boilers, or in cylinders by 
low pressare steam,'ar in water heated by steam, iii. The pressure 
of the steam should be diminished, and the duration of the operation 
increased, in proportion as it is required to obtain a ptxtcr and* 
stronger jelly, iv. It is most economical to prepare ^rery strong 
gelatinous solutions, which are afterwards brought to the propeir 
strength by boiling water i lo obtain ihis result^ care mueC be takenr 
to moderate the condensation in the apparatus, v. The degree of 
pressure must convenient is that of 960 millimeters (87f inches) of 
merciJiry, corresponding to a temperature of 998^ to d94^.& P. 
8top -cocks placed en the vapour tubes serve to regulate the pres- 
, sure at will. 

The sohition of jelly cornea from the apparatus perfectly dter, 
unless agitated by violent expulsion. Being without taste, it may 
be sugared or flavoured at pleasure, for the preparation of table 
food* Reduced until it contains only tWo hundredths of dry jelly, 
it is equally charged with animal 8ufa«tance, as the best ivouillon of 
the kitchen, and will serve either to animalise vegetable -fbdd, orv 
af\er being salted, eoloiured, and flavoured, to replace ordltrary' 
bouilKm. The saH which is most advantageous in giritig ft' an 
agreeable taste is, accordhig to M. Braconnot, a mixtorc of TO 
parts of common salt, and 30 chloride of potassrom. If^ afler It 
comes fh)m the cylinder, it is flavoured with vegetables, or the juice 
ci meat and evaporated, gelatine or animal tablets are obtained. 

The Alt in bones is easily saponified by the action of high pres-^ 
sure steam ; it is therefore better to separate it by boiling water, or 
even in water at a lower temperature ; the fat in better the lower 
the temperature has been. The tut is easily given out in Vlipkmr; 
only slightly compressed, but the quantity saponifled and remaining 
as an insoluble compound with the lime, amounts sometimes to 
four ot five hundredths of the weight of the bones, which loss it is 
desirable to avoid. 

An apparatus, consisting of four cylinders, has been put up at the 
H^pital de la Charit6. Each cylinder is a metre {B9.B7 inches) in 
height, one-third in diameter, contains about 40 kilogrammes of 
bones, and gives about 1000 bouillons per day.-^^/m. de C^imiei 



Digitized by 



Googk 



.a fipwm ffm Bremvmg MUk foi^ mm letiglk ^ 7ii'«Mu~Thi# 
]^iao0ti, invttiil«d by a Eusmo ehemist imoied Kiicefl^ eaQsista in 
emporating immt milk by a vary ganila fir« and vary alowly. until it 
ia raduoed io a dry powdar. This powder is to ba kept in bottlaa 
carefully stopped. When it is to be employed, it it only naaeasary 
to dissulTa the powder in a sufficient quantity of waien According 
to M. Kirooff, the milk does not lose, by this process, any of iU 
pafii4i«r flavour.-(-*£Wi. det A^ieit. Agric 

9. TiUojry ^ PArcao/c^.— rFrom the minute examination and 
Ipslory of a case which has come before Dr. Albers, and in which 
the chain of evidence required s«ems to be very complete* and from 
a comparison of it with the doctrines of MM. Reil, Gall, Flourens, 
l(c.. Dr. Albers arrives at the following conclusions. "i. The 
development or imperfect development of the cerebellum is not 
always in direct ratio with the sexual instinct, ii. It appears that 
t))e lobes of the oerebrum may in part replace, in its function, the 
lobe of the cerebellum on the same side. iii. In order that the 
animal system may enjoy the full exercise of its movements, it is 
not neoessary that the two lobes of the cerebellum should be equally 
developed, nor that the parts between them should, be periectly 
developed, iv. The disproportion in the development of the two 
lateral lobes of the cerebellum in this case, accorded with the state 
of the sexual organs and instinct,'* as indicated by malfonnatk)n 
^nd other circumvtances. 

10. Pko$pfiore9cenoe of ike Sea.T^Jn a paper on the colouring 
piinciple of the water of the Baltic, M. Pfaff incidentally makes 
certain pemafks on the phosphorescence which it exhibits, prin* 
oipaJLly at the end of the summer until November. He confirius the 
opinion that the appearance is due to the preseaoa of microscopic 
animals, and principally inJu9ore$, In support of this opinion, ha 
quotes the careful observations of Dr.. Michaelis, who has already 
deiem^ined several species, and noticed the most important circunK 
stances affecting their phosphorescenee. M. Pfaft' observes, *that if 
an electric current be passed through a tube filled with sea water 
recently taken up, there is immediately seen in it an ij^finity of 
brilliant points continually in motion, which remain visible on^ly for 
a few moments. In general all experiments prove that these micros 
scopic animals exhibit their light when acted upon by atimulants 
such as ammonia, acids, ether, and alcohol. It is also remarked 
that mechanical pressure produces the same effect upon the water, 
but that the phosphorescence is rarely perceived with water that is 
quiescent-rr^}6. Univ, xIL 170. 

11. IFild PigeoHM in North Jmema.'^We have ncTcr before 
witnessed such multitudes of wild pigeons, as have appeared 
amongst hs (Montrose) at the present season. Flocks extending 
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in^ in Jengtli binre many.day^ ^bcett M0ii'p«i0iiigoffeitilh0£kills 
aiul pce^ienUog #. nojrel and interttUn^ a|]fM«ny[icc* But-wiittii^ 
Qiqf9t exiraoniiiiary^ fiod ciMisai u$ npw t» noike llMnii,ii»^tliinr «h 
campmeDt about ten miles from this place, in a* Mutii^west diims^ 
tion, where they have built their nests and are raising their young. 
This encampcDent is upwards of moe OMlea ia lengthk ^ftd/foari in 
br^th; ti)e lines regular and straight; within whieb» thare^ia 
scarcely a iiee, large or small» that is not covered with nesls. They 
cau«e such a constant roaring by the flapping of their winga^ .thtf 
persons on going into the encampment have great xliffioidtyvil 
hearing ea^i other speak. Every thing throvgh«ist 4l«ar tcitaji 
appears to be conducted in the most perfect order« Tha]rtekir>thne 
t^rns legulai^ly in sitting and in feeding their young, sasdwhcn 9f)Cf 
of them are killed upon their nests by the sportsmen, otiiets Iomdm^ 
diately supply tlieir place. We are inclibed to believe* thatttba]p 
^ve i^ p^ adopted. J^r. Owen's community system* aalbe wftble 
appears tor be a common stock business. The squmb^ <aa 4he ymiq^ 
a^ called) Are now .auffidantly large to be considered bjD^pieoea 
i^SiUfif idr a rich dish than tbe old ones, and they are.cniigkt mmk 
carried off by. wsggpn ioads.^ — Sutquehanna Counip Ibgwler^ Ma|v 
lQ^2$rr^3(l^. Nat HiML ii. 963. ; . . . .].... 

^ ,12. C flanges in Animah in South America, — All domestic tnamn 
miferous animals introduced into America have become mora 
numerous than the indigenous animals. The hog multiplies very 
rapidly, and assumes much of the character of the wild boar. Cows 
did not at first thrive, but in St. Domingo, only twenty-seven ^'ears 
after its discovery, 4000 in a herd were not uncommoiSy »nd soitw 
herds of SQOO are mentioned. In 1587, this island exported 35,444 
blde£^, ;E^id New Grenada 64,350. Cows never thrive nor muHiptjp 
where Jiait is wanting either in the plants or in the water. They give/ 
less ^m ilk iu America, and do not give milk at all if the caWi-s lief 
t^ken from them. Among horses, the eolt« all have the ambler a» 
those in Ji" rope have the trot: this is probably an hereditary effects 
Bright chestnut is the prevailing colour among the wild horses. Thfr 
lambs which arc not from merinos, but the tajia, basUt and burdw 
ol.the Spaniard, at first are covered with wool, and when tltis is; 
timely shorn it grows again ; if the proper time is allowed to ^lapsey 
the wool falls of, and is sncceeded by short shining close hair, iiket 
that of the goat in the same climate. Every animal, it would ap^t 
peaj-, lik0 man, requires time to accustom itself to cliiiiate^~M.3f4i 
Ruulin, Lc Globe. < r 

; Jjlelutive to certain changes observed in domestic animals by Dr* 
^aulin. in America, he concludes that, i. When animals are trana*? 
ported to a new climate, it is not the individuals only, but the race 
that j>?is to he uaturalized to the climate, ii. That in the coorseof 
thi^nuU'raljzatioUi certain durable changes are generally occasioned i 
t^,(jie ^p|ecj^§,;>vhidi place their organization in iiarmony wuilhiihet) 
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ellfiiateiiiiad«i^ whtdi lh«y hhv^ to live. iif. Thtit HiiliR^ 8r Dftfte^ 
pentktwe' rigidly ooiivcBrt domesticated specfes' of ^fnlrrt^H ' httib 
tkte wHd species ifrom wliich they have beeti tAken.-^MiT^: \hi Mii^ 

*iilSi Nattfral Hidory of the Mole, — Ob!iervation<< fe!atiti^ to the 
BEtQftli history of this animal have lately been miide and published 
hi' ike i^m, du Mushum ctffutoire Naturdte, xvW, 193, hy M: 
Fldtiitns^ from which the following facts have been abstracted. 
Two moles' were put into a vessel with earth at the bottom, and 
fritiirotitfl ef carrroi and horseradish for food. The next morning" 
onir^ioiile mole* was visible, the roots were not eaten, and on search- 
Wfg: the edrtk^ the skin alone of the other was found. It was 
epeMd throughout its length, beginning at the belly, and the bones 
i^tflaih wepe* eaten. 

o*«lhe tAhtr mole was put into an empty vessel ; it was eteessivefy 
agitated smd active, and appeared to be very hungry. A spartow 
w9tlK>at^tfii wing feathers was put to it, which at fitst pecked at the 
iose ofjihemole when the latter approached it, but after two or three 
tipiM tli^^nol^ ditrted on to the sparrow, thrust its nose into the 
entrails of the l>ird and detached the skin, at the saitie time devour- 
ing the flesh with a degree of fury. Putting a glass with water 
iotiB'tfae'Veflact, the mole drank abundantly once and agafh dorhfig 
ilsr^mesdron the sparrow. The presence of the observer did not 
f^earid'iiiterfenN in the least, with tlie motions oi'thc nniinaL 
ff^ht renaint of tiie sparrow being removed, the mole vvaR left to 
ilsetf^ran'hemivA^itwas lying quiet; in five or six hours it was 
iBCii]»^afa^t«d^- 1 ami 'appeared exceediiii^ly weak, its belly pressed 
ikMtauniW>hfei(Wesi'depi«Ssed, its appearance breathless, its snout in 
odqtiteai laotkmHait'ap^sred starved and ready to die. Another 
hutntfpt^AtomT^^wm |nit towards the animal, who this time instantly 
jsrinpvdal ilJ^Ad began to devour it as before at the entrails. Afiet 
■■liji^lii littldit>dpabk,' became of its usual size, and remained ((uiet, 
Neat nioffaiag, <fll but the skin of the sparrow had disappeared, but 
lAiinihe'inole seemed hungry and agitated ; a Frop: was put in, thef 
mblevkitoiitl/^fall apoft and devoured it, beginninn- at the entrails 
■B beArer*>j7h^'inole was then left' until it was very huni^ry, uiXet 
^pda^hl a^M'was put to it : the mole instantly perceived it, but each- 
tioM thati it^appooaohed the toad, the latter swelled up, and the for*' 
ract turned away- <bia snout as if disgusted. Roots of carrots, cab-' 
bigerltttlaeev and n^hing «lse, were then put in and left with the 
mole all night. Next morning the mole was dead, the roots scarcely 
toiiihedl/*tha' bitten fhtgrnents^ sttil' Tcmuining'. The mole, thcre- 
fom^is^BOt-aiiifbeffaivoraus animal,'arid only destroys Voot^ td ^et' 
al «heiait>taflls, ihsec^t and h«v»- within. 

!</£hscc» ottor aioies were put^separtiteiy, with vegetilble ' fb^d, a^ 
l<»is8irsooiei(ite;"' One died withdit'M all tidtiehihg th^'fbt]k9;'the 
o*lieniiiipo<ah»'4ied^ a&er alif^hHyHaltlLofeki^ t^e'ltov^s;i&c., atiA 
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only {nthefr ft^arch fbr Unimal food. On the c6ntrarf, moles ¥rete 
presenr^d fbr k long time, by givinpf them sparrows and fVogs, pir 
even htftcher's meat, and sometimes with worms, snails, and wood* 
lice. 

Two molefl having been put into a room without food, some 
hours after, they were found the ohe pursuing the other, not a mo- 
ment's cessation occurring ; by the next morning, the stronger had 
eaten the weaker. 

With regard to the time during which a mole can fast, from ten 
to twelve hours appears to be the maximum ; at the end of that 
time they die. In three or four hours they become very hungry^ 
and m fVve or six hours exceedingly weak. Eating always seems 
to refresh them perfectly, and, as happens with all camfvorous ani* 
mal8» they are very desirous of drinking when they eat: the con* 
trary is observed with herbivorous animals. It is dioubtful whether 
any other animal exists, which is obliged to eat at such short inter- 
vals as this. 

From what precedes, it is evident that the mole is essentially 
a carnivorous animal. A new instance of the admirable relation 
which connects organieation with manners, and functions with 
organs ; and a new proof, that whenever there appears to be a 
eontradiction between one of these things and the other, it is foe* 
cause the one or the othen this organisatioB or thehabita, have be^ 
badly Observed. 

M. Floufefis remarks, that it will be interesting ta observe in 
what degree the other in§eetivonit, all classed in ftu^ by M. Cuvier 
in the great ibmily of Camamkrei, are really carnivorous ; and 
especially what determinate modifications of thehr digestive organs 
eorrespond to the various modifications of their regimtn : that of 
the hedgehog, for instance, which ean eat fruhs as weH a^ ins^t^ 
and that of the shrewmouse, which ought to live entirely on prey, if 
we jndge by the shortness of the intestinal canal, which, to in true 
oaruivnrous animals, like the tiger, lion, ftc., is only about thbete 
times the length of the Inxly. 

14. On (he Red Snew of the Arctic Aegfont.<-^l%e folkmhiff are 
ports of a letter by Mr. Nicholson^ on this subject .— •* W tWi 
iUmmer of 1691, 1 had an opportunity of examining this substsin6e, 
which bts excited so much interest among naturalists in fts nitiv^ 
0ituation» and I am only surprised that those gentlemeh, who firat 
discovered it, should have any doubt as to the nature of its oHghi. 

*^Ott the B4th of July, whilst our ship was beset with iee, near 
Bushman's Island, I made a journey, accompanied by two <rthct 
gentlemen, to 8owallick Poiint, in quest of the meteoric iron, whitA^ 
w>e understood, was to be found in that quarter. We were drsbp* 
peiAUd in the object of our visit ; but our mortificatkrti, tJn (his 
aeeouirtv'was somewhat lessened by meeting, fbr the first tlme» wtft 
the crimson SDgw» which was described by Captain Ross. 
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.^/;;§o^jeJJick Eoiat in forsied by the pcqj«tiofi rf ».«ii»il.lull» 
jrooi the hxgjfi mountaiuoufi coast which bounds Prij^ce .Regeois 
Bay* The summit, of this hill is covered with high massas of 
granite that have been precipitated at various periods from the 
cliffs abort, whilst the side^ which forms a geutle declivity towards 
the bay^ was covered with crimson snow. It was evident^ at first 
view* that this colour was imparted to the snow by a substance lying 
on its surface* This substance lay scattered here and there in small 
masses* bearing some resemblance to powdered oochineal» surrounded 
by a lighter shade, which was produced by tha colouring mattery 
being partly dissolved and diffused by the deliqu«acent snow* 
During this examination, our hats and upper garments were ob« 
served to be daubed with a substance of a similar red colour; and a 
inoment's reflection convinced us that this was the encremeut of 
ihe little auk (alca minor); myriads of which were continually 
flying over our heads, having their nests among the loose masse* 
of granite, which I have before described as covering the ridge of 
fiaa little hill. A ready explanation of the origin of tlie red snow 
was now presented to us, and not a doubt remained in the mind of 
^ny that this was the correct one. The snow on the OKMintains of 
higher elevations than the nests of these birds was perfectly whiter 
fmd a ravine, at a short distance, which was filled with snow from 
top. to bottom, but which afforded no hiding }>lace for these birds to 
form their nests, presented a uniformly white appearance. On the 
ifid of August, I landed on Cape York, and procured a bottle full 
of red sn^ w, and collected some of the dung of the little auks from 
th^ stones^^among which they had their nests ; and my intention 
fiaa to submit both to the examination of some eminent natu- 
ralists." A Jbasty summons to Antigua prevented this from being 
done, — Hag. Not HiHory, iu 821. 

, 15^ On the Nemazoairu of M. Gaillon. — ^A memoir^ by M* 
iurpin, is contained in the fifleenth volume of the Mim* 4h M«^ 
d'HUL Nat.y on certain marine productions, which have been eon* 
sidered, some as isolated animalculs, the others as filamentous 
fffgri^aiioDs of animalculs, similar to the former. In this meanoir, 
M, T^rpin contends against the system of M. Gaillon^ and points 
out how, he h^ been conducted to it. The conclusions of M. 
Turpin are as follows, and are drawn from observations made 
upon the Navicula scalprum, Gaillon, and the GirodeUm o$mcidi^ 
Gaillon* 

. i. Careful observations forbid the possibility that orgaaheed 
b^ngs %nd iree animals may re-unite and be engrailed, one tipott 
another,, to constitute, in some degree, animals more complicated 
than themselves, ii. Such an idea, unless instantly dtsmiased from 
science, would tend, by its contagious nature, and the want of 
f^ifu^gy wbicb mark* our. times, to absorb all Jtauwledgey and' soo» 
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make uA.8ii||it|H^e tibia^Ti n»n hioiAelf hM<}ilyyim{:#fFime^ M^htr 
duality* i^Qii^ioa^d by juxtoipofiitioa^ microioopis i|>igia]oBly..> .hIji », 
All the speaifi3 in natuce are object to the same lawB of Ab»>ri>U<i^i^f ' 
auganentatioiii and reproductioa : all are produced by,tb»extHis^)a^.. 
of tbe 3ub6tauee of the mother who preceded tbem* And whmi • 
speoi&c reeemblaace they are deatiaed to perpetuate, iv. JSoUi as ^ 
aa iadividual and as a species the Girodella oomnAdu should hp 
retained in the vegetable kingdom, because of its great analogy ^ 
with the vegetable conferva, and the analogy of these with the cvftl-* . 
hilar tissue of the superior orders of vegetables : for it is tlie4ir#* , 
duot of a reproductive globule which extends in mucous filameikt«^ 
and ftffkaliy, there is. gradually developed iu these filaments vesiculac 
globute«« which ultimately become naviculares» aod.im. wbicihv at - 
last» are produced other globules, destined each one to reproduce. • 
a new individual of the Girodtlia comoidei.^BuU^ Uidv. B« f v&i. . 
474. . -'.'*, 

* - f 

1$» dutbering Af Medicinal Roots, — According to >(. KiUel, { 
rooie ehofild aUvays ba gatliered in the autumn, 3%is ruU Jf.^^. 
witkMMit^KCeifttion. fur. all plants not annuals, with this cUfie^^%^ ^ 
thaAIlM rooleiof biftiinuaU should be gathered in ih^ Arst y^fi% ^,. 
whilst those .of .the rest, may be gathered any year;iaihair lifiitfui^;. .• 
but the coois gAthered before the flowering year ,are,ftlwa);a.m,Qra, « 
charged liHh A(>live principles than those which h^^e .Ptten ^sijp^ . 
poEt«da..Stemiaodflowem,;Bo that roots of the.fir^tf.#e^)f^^,|Lq4 u 
thitd ycav.ai» better, then older roots. This is e^^ciaUy.irhA^oaM. j 
witii aromatic aAd. oacQotie .roots, as arnica, brion^^.g^ntif^ i^ll^ !} 
dowMvAiagelieiw. liquorice,. sarsaparilla, daadelipi^. j(wi|(M»,,^c,»,#Qi, .« 
The Y«laliie- bitter, eromatic^ nauseous, and, in gep^r§), ^IJU^tiy^.,.,! 
peoMliar pmciplea, are more abundant in the coi:Ucal4^y^Srg|.ihft ,,; 
roots than in rthe wpody }^»art. „, ,,,,.., ^ , ^J 

F«r.tlieeeireaDOQS,M. Kittel says, thi^t fresh JCOQts illiquid, jo^vf^r,,!] 
be ftUo«ped!tQi>e .beughl and sold for mcdif inal qf^,. fiitfft^t^ in ^. . , , 
autsiiiMkjand,i^nter*^A|^ertoriiim dfirPAomacu^ ,,, ,, .,....., ^^.^ ,, .| 

17- Jhi/mg.^ Planii.T'-^lway gather the wot .with, hejrbfirwu^.'; 
pleats*. nnd^ if possible, select a specimen wi|h p^ft ^( ^1^^ h^d Iffi .,' 
seed a9.weU aa in flower. Clear away the soil,.&<;;^,^d^,w^eqi ,^ 
quili^dryvplaoe Ibe plant between papers, hgidi^g. dp w^.l^i^.^piH^ ,, 
adjusted wkh the lef\ hand, while., n^ulatiag it\e ,^ejff^if)A(^^, . 
and taking care to display any particular part which marks jth^ 
generic or specific character. Instead of employing' only two sheets 
of paper, lay three or tour botli above and below the pliint, to 
absorb a greater portion of moisture, and place detached pieces of^ 
soft paper, folded in the required shape, size, and thickness on ^ 
each side the stem, and more prominent parts, ami, if uecesisary,, 
over the petals and leaves. This >yiU equalise the pressi^e, 9^^Ja 

-• ■'^•'■- '•■ '^-": -- ' - --- • .. --. . -, 1$ 
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lesffifttl^'Md a kss'degree ofpressure shmik! fiNirttysb^'u*M*fh(EF ilttit 
tw^ orflfre* days cyf the process than wh^n they approaeH desf ccalfolfi,' 
to f rt >^* v^ t extrat«fc8ti<m (^ the juices. Soeeulent plants ti^iky be left 
tw^e or twenty-fcfur hours (sometimes several dtcja) hefbre pfl^s^ng; 
to ^itder iheixt -flbccid and more conformable ; and- the- interior - 
paMof^hefT stems, if bulky, and also all but ^te* outer coats* Of 
tudfdlted bulbs, may be remoTed by making* a longitudiniEi]^ 1ncisk>ii 
onThi^eMe that is to lie next to the paper. Oo the first removAl 
of ii^ fdoist paper, any irre^larities in the di«posltkm atidfoSdrngf 
of the leares; Ac; may be easily rectified, as they wHHhen be piir- ■ 
tiaRy flirtteDed and more pliant ; and, on every subsequent femoval, 
the planti^ fhay remain exposed for hiilf an hour or an hdttir dirt a 
table, <md^ submitted to a ^ntle current of air. This will carty 'oft 
much moisture and hasten the process ; but they should be agaiii 
^84^ under pressure when the petals be^n to curl up or contract. 
Th^^^tfon of chAn^ngf the papers should be f^e^t^d thortnin^ 
and'ef^ihg^fdr the first few days, and afttrwards cm<^ it^tif^ M' 
a 0M#ftft'rnTe,'the oftener the better, particularly planli^ ^¥^ piirpl^ 
or Vht^fBt^erif, from which confined moisture vei^ somi^i^itshar^ 
tho M^Mkk*. 'After the drying is completed, it will 'be-we}l'>lo plifM 
the'speciift^ni in aai oven with a gentle hent, ^iuttd undef i^ VA^y 
Slirfit"pffe^ur6^, *which, m the course of a night, will ^ffiictiiftUy 
driWy>fi^«hy i^ntfthfing moisture that may httve lurked in ^o cten^ 
trarpartSf 6f thick rt^rts, flower-buds, &c. If the 6tHk bo resoiMed 
to Mf th^ ^krii^r^tag^s of dryhig, the necessary pressure wttlODni 
fine'4hetfiolstf'tf^at«d juices, and destroy the coloursJ I r4Mif«F 
ibiAfl')h>^felt kdtanldg^ in dry weather in placing my press^ dostt 
to Jt'^ittdbw^typttiTngthe latter just enough to throw it euitent^ 
air round the sjdes of the press to carry M the MoltrinMi as it is 
givHt^t." 'My ptt^^^ses are of the simplest kindr-filit boMds'^ 
coVet^ ^ books on'#hich 1 place weights, bricks, or "booksp t^ o^Maln 
the requisite pressure. Many layers of pltais may be'I^t'^iiMittP 
the same press, weighting it accordingly. These details mav ap- 
pear tHIMng, but %hehf I reeolleet how slowly I su^osntMob^ 
difllliiiHy tfi€t another, I feel a pleasure in thinking they tnay>l)0'Of 
BerVftJ*^t6'%brae of your young readers, who, like myself) al the 
coihm^ctpmehtf af th^ir botanical pursuits, may hav« no experienced 
IHeild M*h«tt*d to direct them.-^J. E. B^mnam Mag. Nat. H1»t^. 
il. f4ii.* • » 



.V Id 'it 1*4*. 



18. Myrrh, — Tlie foUowini^ communication, respecting myrrh, 
has been made to MM. Saigy and Raspai!, editors of the AnncUu^'" 
des Sciences (T Observation y by M. Bonastre. ''*^^ 

I have succeeded in discovering that, in commerce, even at Parisl'*^^ 
there are two very distinct species of myrrh : the true or ancienti^^ 
and the false or modern j this last is said to be brought from 

JULY— ««PT.» 1829. P 
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lA4i|i ; 1^ i% tbat. n^eniioDed by Plioy, but ^.paocudwf faif «^e8« 
which, fujcording to this fiuihor, came by tjie B^ S^a, «lml by 
cafBTims W Alaxaudri*^' I think that tb^ second of n^ ftp^pies, 
9r tha faUe. is tba^ whioh MM. Ehr«nberf and H^uipcicb d«8- 
^verad i^ Nubia, wad which they rftfeii to the Atlvtmad^stfran 

By the following cbavactere they may be distiacn^isbed U»vsk 
each Qttter, Equal partq of nitric aoid will cau^e tba d^elopei^ent 
of a eql^r rope, red, of the lees of wine, of eoqi^tintes violet, 
in th^ tincture of true myrrh ; and a light yellowish ooIouif m the 
n«w myrrh, which ia the false mynh. Of eighteen sppcipiena 
wliich were presented to me for real myrrh, siitteen only evolved a 
red colour by nitric acid« The two others were not celoufed 4 one 
belong^ to bd^lium» aud the other was a sort of veain* 

19, On the different Genera md Specm cor^imnM mth f^ 
cionoi.— *M. De C^dolle has published a sboft notion cm th« dif* 
^eni genera and species of bark* which have b^n oonibunded 
under Ute name of Cinchona ; the following are his condusioiis 1— • 

i. Jt results from the enumeration mad^ that the M s^effus of 
trees or shrubs, until uow more or less confounded in boifi^ oon^* 
pese eight distinct genera, namely, — Cinchona, Bu^a,. JUmigrifb 
fUostemm9» Pinkneya, Hymenodyctvon, Luculia, Danias, 

iL M^hat is known of the bark of these eight gronps appeww to 
indicate a decided connexion between the fixternal f(«rm wd the 
med^ca^ virtuast and in particular, that altl&oagb all ihene harlui 
may be usefully administered in intermitting fevers M bitter 01 
aatringenl; it appears that the barks of Cinchona only contain 
quinia* and that th^ probably are those wbifh onj^ ai» endowed 
with anti-intermitting pn^arties. 

iii. The yellow btu-k of medical men is product from the CVa* 
c&ona jnil^emftt, and probably also in part from CI Pmtiiim'M and 
C. Htmboldikma. The orange bark from the (X LanatfoH^i the 
red bark fron the C, Scrokiculaia and the C, M4i9w{f(Ma; avd tha 
pale bark of best quality from the C, Cond(umni(h whilst ihat of 
inferior quality comes from a mixture of many species. 

iv. The eight geneisa obteined by the dismemberment of the old 
genus Oindbcma are sensibly in the relation of the gjeogr^iMtal 
distribution of these vegetables over the globe, LutuMu mi Mi^ 
nmtody^hon in. the £ast Indies, IkmaU in the aouAern isles of 
Africa (Bourbon and France), Pinkneya in Carolina aiod Gedsgia» 
Remigia in Brazil, Buena and Cinchona in Peru and tbe Andes 
jof Bogota. The g^us Ei^iemma is an exception to tMs regu- 
larity ; but it may bfi observed that true Exostemma Ivt^ in the 
Antilles, Pseudostemma in Brazil; and the Brachyanthes. ar% 
^ivkled betwe^ America and the Philippine islandp^ witb this eir- 
pmnstapoe* that th^ s^imm of tha Pbilippjws foirii ptrbi^pfia diff^ 
tinct genm.-^Bib.Utm* xli, U4t 
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'99. Ok Ike nuroiidn o/ ike GerimirMwe Pewei^ cfme^ fke^af 
PUtnt9^ pnrtietdariy of tke CueurhiiaoetB.—^The Society for the 
€BeQiiitkg«meiil of horticulture Id Prussia proposes from time to 
lime certain questions, to which it directs the attention of horticol* 
tuiMs, Th«« small problems are an eicellent method, on the one 
hand, of tracing a route for practical men, and of awakening in 
them an idea of easy researches of which they had not thought ) 
Oft the other, of ooUeoting a great number of ohserrations, and of 
t^peHments on obscure or contested points of hortieuHure *. 
. The Mlowing is one of the questions proposed by the society t^-« 
V Is it true that the seeds of the melon and cucumber, being pre* 
served for some years, yield a greater abundance of fruit?'* Most 
obsewers remark that the plants obtained from the seeds of the 
preceding yt«9 produce- many leaves; but iisw fruitful flowers, and 
ahnost entirely males ones ; but that these same seeds, dried by 
the heat of the sun, or of a stove, yield more fVuitful plants, and 
that it is particularly at the end of some years they acquire this 
property. Iliese experiments vary from three to twenty yearsi 
The Ileal of the human body may be useful, but It must be used 
with disoreiiony or the germinative power of the seeds vrill be 
destroyed. 

The* author of this article has made experiments of the same knk) 
QU balsams wid gillyflowers. He dowed at the same time some 
seeds. of the last* some which were of the preceding year, others 
some years previous. The first came up much sooner than the 
aeeond, and gave only simple flowers ; the others produced only 
sixteen out of several hundred plants. 

M« Sehmidt employs seed from five to twelve years old | those 
of twenty years did not grow. Professor Sprengel of Halle says 
he obtained no fruit from seed a year old. M. d'Arenstorff, of 
Drebleou, obtained fruit most remarkable fbr thehr flavour and size 
from seed of twenty years old. The observations of Professor 
TieviranUBt of Berlin, have aflbrded the same result. A v^orous 
vegetation produces, in monoecious plants, male flowers in the 
gpsatest abundance, sometimes even exclusively. This has been 
proved, as fiv as regards the Cucurbitaeen ; but seeds which are 
too old pioduce an opposite result. He has seen seeds of five years 
oid produce only female flowers; they were fecundated by male 
flowers of another bed, and yielded fhiit. 

M, Voas, head gardener at Sans SoucI, sowed on the 7th of 

February, 1827, twenty-four seeds of a Spanish mekm of the year 

1990, being consequently thhrty-seven years old, and he obtained 

qi^t plants which gave good fruit. This experiment, the most re* 

. markable of all, will excuee our citing eleven others which he made 

' * Altheli^the results obtained by these questions are designed sdWy 
^ fion thQ i4va«cflmeiit of faortioullure, they should, ih the first plaee, attract 
the attention of physiologists,— iVeftf liy «A«jBi>i^iu 
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wHH^^MdfaHesk^agv.Md ofdiffevdbt spttoks. ' CtaUsber fll^is 
^MrMetmye^ old afforded i\m same rcsulta. Mu V#6» adcll. 
thMiSiMtttf titers of th« a^«arfV>«0 of twenty^kreef yeai^ old ftftrdMl 

^ryi^M^tidiUDnedfilemto. ' . : ^ « 

' *' W« fldiM^ a« ftwobieitftble, ^e above-mentioned eftMrtattoni. 
It to kiMmiftiiat theveeds of differeat familiM retain^ lbr.af»roa*Ar 
or lestf «h»e^ tfceir giermiiuarre power; to cit© only tone eia«i(fcle 
IW)iti Among ihe legaKriiKias plants— aboot tweoty yeatBeinoe* iwe 
bellefe/iiNiit waa obtained in die Royal Garden from a apeeieaiof 
Pliaifeoliiror Delidios, taken from the herbarktm of Tounaefort"ifr- 
VerkanM.'dm Vtnim xmr Befberd. dea Garienbaun in daiBrmm. 
Siottt. ' ■' '•-*• •'* 

SI. InfluemsB 6f Chemical SduHom <m P(0nfo<-«^^w afciljtot 
had been taken up experimentally by M. Wiegmann^ ivhoae ckiHt 
was to ascertain the influence of chemical solutions whe»«|)ptod]to 
the roots of the plants, and taken in by absorption. H|s method 
y/fBB ib put Ulie liquids into vessels, into whh^ were abo thea im- 
taersed the pots in which the planU were growltg, the earth haiviiig 
l^een* pi«evlonsly allowed to dry freely. In this manner it was found 
that the neutral solutions of acetate of mercury, acetate of le«k sid- 
phate of copper, muriate of tin, muriate of manganese^nkraAe of 
oebalt, nitrate of bismuth, tartrate of antimony, mnriate of baryta, 
muriate bf stronti^, and solutions of white arsenic aoddihite pmissic 
aeld» destroyed plants previously full of vigour* either in thetoime 
oimfymdtt^i tft a wask. : On the contrary, seldtions of'.the)sul* 
phates of iron and zinc, muriates of titannm, iron anA^limei artd 
eiAphiMa tof-^ahimina and magnesia, produced no pTe>ediei^l aMion. 
I H^n songhi for, all the substances used were found: tim the 
ftlmts, so.thatin opposition to what Mr. Jinrmy had satdi <ahll:>rp- 
iion had taken plaoe by the roots. . / I • 

» ISbhitiitosi of ei^iom, hemlock, henbane, digitalis, andvonMCa nut, 
in ttteifMroportion of dO grains of extract in 2 otmefes of diatiU^ 
neateri' poured into pots containing young planM of4he fiimilyOhe- 
ikDpildos;>eauaed ckath in from lour to eight days. 
• i^hiiip'sexpennieht of watering a plant with sulphate of o6pper, 
nad UUing it. Was repeated, also the absorptioti 'of ^laypper andiits 
pptoipitation on ta knife verified. Sohrtion of 4 ounces «f acetate 
nf Send applied to a yonng willow did not kill it, p^baMy^lieQaaae 
tbelBadK>Bic luaid disengaged by the roots precipitated. the mtMi. 
.Ajsimilavtexperinent, with 2 ounces of white arsenic j only .rnndO' the 
iree'tto rwinoh it was applied grow more rapid]y^«-M» Wcigtaann 
•thioks^bedansethe arsenic was in too snail a qnantity^ and^acted 
Mdyaamatimidatit-^Sn^ {/nie. B. xvii« S/7d«/ . • 

been: ireofived fintim 'Professcnr Han8tem< and 'his ' rftm|isnlmint tdn the 
)9di.ofi>Fdiruary. . Oti> tfca 18tb bf ^^nlbeeitk^'iiA^EM><«k, 
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rihMeii^ck6ilyarieonkl >be cubt wHlir>«;flniif6<. <hi/tb9'i9l.ti ihcf 

and on the 7th of February, at Irkutzk, wlttch «» about 4€Aav/Bp9946 

irom ToMbki TheyaftevMida vilitad iKiacht^ aiid,ti04(^ the 

itentkv of China; bet tiia moat a^eable.Mwltjs* tJiAl^lbe>d^ff*l 

ih^joI (rf the journey is aeooaopliahed» aa the ofeaervaUoBa have 

IMroved peftttly aalis fe ch M ry, and the magneliepole is/oond. Gw- 

'tur»e»will -perhaps elapse before Siberia wiM be agwa so Ihorwugh^ 

-observed. When the letters were dispatched* It Mras i«ad|ced .th4t 

^Im Idumey idionld be extended to Neiisohinalc; AtomwU^ t>la^ 

Professor Hanstein would return to Rrasnojarsk. His companiaa« 

Xfieutenant Due, was to go alone to Jakutzk, 2700 versts N. £• 

lotf'likutikJaBd' perhaps proceed down ihm river Lena to .th< Fr«7en 

iOo^anvradd thsy intended to meet again at Jeniseisk in S^pttmhor 

'4>r OtkofKg,^^New Moru Mag. xvm. S5C^ 

" 28. Dedrudikm of the CaveM of KiMocb utid,Bab€rukim,in 
Jhwttemnmj^'^r.BmtkULnd has written tt. leUer to t^e.fdit^MOf 
■liiie'Pkihtopfmal Magazine^ inclosing another fioom Wi-^ E^vriof^ 
givijlg an'aeooDnt of the destruction of these •cavernfiibi aa ioi geolo- 
gic*! Masoning*. The cave of Kflhloeh was the moatiotereAiingjat^ 
*iN]|io«s deposit' of oi^gaoio remains in Germanyj Jt baa'.b^ti<K»}* 
iMiteiy deaeHbed, and a drawing of it given kk ReHqtiim Diiunianaf 
mad Professor Buekland is anxious to record itAalMvalio»'ati4tpMr- 
HM dttnolitsM, that the cause ol'itodiffeniig for the iiiiulneAom Us 
' 4asu H ptl ob may aevw be foigotten> <> < . ..,i ., 

- 'iMrJBgiii4on fays, *< Jjord Cole andmyaelfiare* jnsirttwrnedto 
jtfehoffhattBeti^'iTom &. three weeks' visit to the antedihrvian'OtuMsms 
qf JMruionia^iahdfciMMring the great interest youifeid/iticth^ri/wl^- 
fiure, I write to inform you of the melanoholy hdk.oi .tlie toA4L<di)» 
8tmetM«4if Hm dcqpodtofbonea^ in the caveeof l^fthlodkiMidila. 
b€Mrtidn;f ' Hia Ms^esky the king of Bavaria havingiannoi^eed his 
idi^ndon^lo^idsit Raib(i|stein» the owner of that miBfleihafl| tbooght 
fit to prepare these two caves for his reception t aiorderftodo 
,'wbi^ he >ha^ • broken up the whole . ci the doonsv ' poanjAigf i the 
^ia%er 'stores and hgnes to the bottom foe a foundiiitin^ tnad 
j^readlD^ the earth and finer particles to Umsk .aimoothiiqiDEftqe 
■lever^Aenii' * Oenoeire one hlirrov on arriving^ at KOhfateh^atifindhig 
IbatPf aaenat work wheeling out the. animal earth,'toi' leml ttbe 
oUctaaitioili'of the entrance^ by which you have. aoi/satai&oleifly 
leipiaikNU the phenomenon of Am absence. of pebblda and dilovial 
liotanm this' neaparicaUe cavern. Therewna^ nottt.faah^io. be 
found there when we arrived ; howievier, with a littfej maaagninhant 
we contrived to obtain two beautiful fragments of lower jaws of 
jhfffenav besides >soine very good beafa'honestiikidi oiie (ina:^at 
^tiadl^eeniinpohen during the animal's ^e^ and .the sharp>edgeB)«bf 
.ita'fiicMntB.ioiuideit.efC by .theafaB<)B^ 
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a %^> tod ttiotel- toolh <)f the right Ismmt Jaw sf a Ai u o c ar o a idn 
(^ which ha aaid ha pichadl up in &«Moah." 

ia th« eata of RahaasteiB, they found t^ kw boMs, bni a 
rraat many ^^ ^^^^ <^^ >f<Mi inttnioieiita'-^Aiii ilfaff^ M» 
SMw, vi« 91. 

i4. entkeProgrm ^ iStoiwU m CAd D qwifft nei rt 0/ eAe LM>8<i 
By the Couat daTtMan. (Abridged from the j^nitote cfe fo A»«> 
d^e^ /Joyaie <ln S^JicHcet, ^yj. d*Or<^ont.)— The data on wtikth tha 
Ckiaiii da Trialatl has depended are^ i. Notes coUacted by him an 
tha pvogfraas of atormS) fin' Iha most part unaceotnpaniad with haO^ 
which he has been able to obsenre. ii. In a chronok)gfoal racnpi*. 
tutation of all tha plaees ravaged by hail ki tha dapartmeMt, during 
the last sikteen years, without any othei* information relative to tha 
pregtreas of the douda, whieh occasioned these detastatiotist Fitnn 
these notes, it appears there have been fifty-one days ia which 
serious' miSGhief has been done by the hail in sitleea years, fh>m 
January 1» 181 h to the first of January, 1897 ; bat on several df 
tiiase days there have been two and sometimes even three dastrue- 
tlve ittottnS} which have appeared at opposite points of the depart^ 
metit. M. de Tristan, therefore^ thinks he has determined siaty-foar 
disliM!t stonns; among these are twenty-six^ the dk^ethms of 
which are considered known with sufficient exactness, others with 
mueh prebabiHty. A map shews the places which these i^torms 
have mvaged. There remain thirty^eight, whi6h» having devastated 
only one or two isolated communes, have lef^ no trafces of 'their 
direction. The direct result of these observations is, that the mean 
dlMctlM hf thestotma in the department of the Lbit^appearA tbbe 
ihiin the aoiftth^Wist, one iqUartet" west: te this deduction^ hdwerver, 
the Count has not confined himself; he has deduced other more 
genend itNNdto) whieh, net being founded on a suffiefent number of 
facts, we do not eonsidet as altogether established, but which it is 
usefbl to know; me results are given in the form of aphori^msi 

Afih0^^im fttpetting the Progmi omf Ini^mf o/5*ofwir ta fieeeC • 

€cMtMe^ ^ Connirief interieeUd by Falti^ 0/ tncwmVfem6fe 

^tij0i4 • . . 

1. Storms ifre attracted by fowsts. it. When a storm t««ehes a 

fo/feik^ (a) If it be vei^ obliquely, it glides along it ) (6) If It come 

almost directly against it, (6 1) It is eilher narrow, in which case 

it tufrns it, (b g) or it is broad, hi which case the sti^rm may be 

totally stopped, iii. Whenever a forest, being rather In the wtfy of 

a stottUi has the eflfect of turning it aside, the velocity of the storm 

hppeaw i*tetrded fof a moment, and its ihteil^ty is Inweaaed. Iv. 

A Btorm which canndt deviate sufficiently, nor get round a forest, 

awd wKlelli is in the ease (6 2) of aphorism ii. (») exhausts itsWf 

a|Wig4t5 •(^>oi' if at lenj^th it passjrw it, isHMch weekaaed; 
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AUiifol IKMdryi BU 

Sm«ti«ie8, bi Mb lafert mmo^ k rcBtnea its fbret b little fbMnr Oik 
T. 1%^ foitniB aitradkif , but Mt alwa^ Bfresfof lb» i^n^feas 4»f 
Btorms ; it may hAppen» that stonhs, whick were proeeadiBg at a 
diatanoe &wm eaeh other, through the atttfaotioii of a feveet ari 
maite'to approach, and henoe are disposed to uaite 4^Hli«r belbre of 
after passing orer the ibrest In this last case, a stonB may ap* 
pear stronger after haring passed a forest, and when it goes off 
irotti h, than it was before aniTing there— ^ ttattiral efibct whicH 
agrees widi other observed phenomefta, but which may deceive aad 
appear in contradiction to aphorism iv. (6). 

tL a storm may follow a great river or a valley, provided, how* 
ever» that it does not ttum it considerably fh>m the direction it 
would otherwise take. 

<tt) If thia direction is nearly parallel to the river or to the 
vall^, it will coincide with it exactlyt 

{k) But the approach of a forest, or rather a sharp turn in the 
river, or in the talley, will make it abandon iU 

vii< A fitorm, the direction of which crosses that of a river or a 
vidley, meets no obstacle therein and no delay. 

viii. One stormy cloud attracts another not for distant^ and makes 
it deviate fiiom its route, ttiere is reason to believe the aetion is 
reciprocal, and, consequently, that the deviation of each cloud is 
inverw^ ^ Hs poWer» allowance being made for accessary circum- 
stances. 

ix. One cloud attracted by a stronger one accelerates its mo*> 
tioo as it apfNToaches the principal storm* 

r- MThen- there is an affluent cloud» which was itself occasioning 
destruction-^ ' 

(a) It ceases its ravages occasionally when approaching the 
prinoipel storm — a consequence perhaps of the aoeel«ration of its 
progress. - ... 

(6) But after the Juneliott, the mjsehief usually iocteases. 

25- PmtUar Phenomena ofHtmidity, — In the Memoirs of the 
Petersburg Academy, it is stated that, in the district of Gori, in 
Rutsih, at the foot of Uie Oisetln Mountains, thei« is a h% on ^ 
stony surface of which, the humidity that exudes flfom the roek 
in summer and in fine weather is converted into ice, of a thick- 
ness proporttenate to the heat of the sun. This ice disappears In 
the nighl, or during cloudy weather so completely that the rxyck 4s 
scarcely damp. The water bblaintd fVom the melted ice appears, 
upon analysis, to contain only a very small quantity of lime» and 
no other foreign matter.— iV: Af. Metg, xxvii* »lli 

86. A«rf<orefogy.--M. Flaugergues, who has studied' very elosely 
the atUon of the moon upon our atmosphere, by observations car- 
ried oh during twenty years, has found constant 4 certain relation 
bebvMUiihe nvmJb^ of rwny da^ and the phases of the moon. A 
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^M))rwlleAi«h^'bbn>meier Ib )d# thttn nvh^n <H itf liigh. ' OiHIf^ 
^tk«r batidr •^biet^aikm shiws ihbt tlie bttronetei* lir loW<ii^' iii ^ 
Hffet qtitfrt«r df ttM moofi ihati in the last, and loWihrWhctf ^e^ntooti 
!»- in ^rig^ ithaM «iAiein it 16 in apogee. Ffocit whidi^ it neett^MHfy 
iblldWA'tlMt'lkere oUght to be toiore raiiny days in Che fif^t ^tisidM- 
mi^e^^i^f the^ mocm^an in ibe second; «nd, akxyiNirty,' there tftgM, 
to' be knove rainy dtfys when the moon is in perigee ^to wh^n It is 
'In apogee ; iMiiob is in petfeet concordance with tiuti^6ttt dbi^i^ 
v<ttions/^^#i<<»A]eri^No. iOl. . . 1/ 

27. Decomposition ofRodes. — ^The decomposition of rocks into 
gtobntar madses has often been noticed. Br. Klipsfehi Quotes a 
•dase in^ Wettemvia^ at Roosfield, near Hols^eim, where sicltisto^ 
basalt is siimioanted by prismatic basalt The npp^'par^ i^th^ 
^sms are decomposed into small globes, which are' more t^bla^ 
the n^arei^ they approach to the surface. At fVmerbMh^, -ne^ 
J^riedbiifgV'tt' besahie colonnade rises through diluvial stkhd; thb 
oaitrtkms (m^ everywhere of the same thickness, aiid !U-e 'dH^M 
^to JMls, which tecrease in reguliurity from below upWai^ '^'Tht 
basali'ptissiis into waeke^^erfto. Bull. Univ. B. xtii. 891.; '^ 

d9. S^MiUhIr0tL-^T:he quality of Swedish iron, aiid-Mn^^iqitf^M 
-diewand of i* for particular purposes is well known r ^i the sjgdie 
iliteei ibifr quantity produced is but small. Thitf 'fdltewfnj^ 'is ftfe 
^lef6t 1888, given in tonsc— . . > .!'^ • .^t. 

- UnAed States i . 94W Russia ' * •' '. ^'SSd 1 ^^ 
t "Genntoiy . . , 6676 Brazil . . ^ ; '«e&-'» >* 
> '-tjti^at'^Bfitain ' . . 5763 Malta : ' .' I,'* PM^*>^'^ 
.• 'fWn^e' . . . . B096 Spain .'.'"!. .^•«^f"^ 
" l^ofttigttl . . . . B200 Autnies : : -jhimij^-i^ii 

"•• i)maeiA ^ . . ■ . 1771 Italy. *■ :■ -J .■;-• -^n^i^^.'* 

Holterid . . . . 1436 Norway . . ."' 35''^" 

-•.•'I'^BittllfldfeS *;; ='. * 808 I'iouJjy/iiin; 

■'•• '^"^^" ■"•' ■' ■•' ' • Tbtol .- . .^ ^i,n%\jd^ 

^ifhkhM theports of Sweden, is worth fiibm JHOOfiOO iifSA^^fiW. 

-I 29. €ottmtr6e cf the Sandwkh We*, in 1828.-^ThiB'»^ikJ©iti. 
ilctte colnif^s ttie ibllowing extract from a letter writteti aid "dftitM 
M^eh 4, 1826, irotti Honoluno, in Oahu, ouef of the ^Stitdwic% 
Matids'j— • * ^''"'' ^ •"-■•^.■t'. 

•"The merchant vessels which jgo frote America id iftij' E^kiA 
Indies, find sale lie^e, Haore or leSs advantageou^l^, id'thl^'ftitiOiUift 
of 20,000 or 30,000 piastres of their cargoes, in glass, doth, linen» 
Slc, &c. Civilization and commerce have made great progress in 
these islands during some few years past. To this time the indi- 
genous sandal wood has been the principal article of exchange and 
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.l|fp^fl|c^;(^ .piMrQha9^ tbe« iDQfPrMk>n6( but Uiift ooiMiefoUl 
wmm is rendy to .^2e»«a from 4he greal^^oiMriiy wUU which U )»# 
.|)^^,d^ifWii ^ipon.;. tb^ Aatives, U}6refi>rei» will he obligTed, to 4mlCi- 
,)(^^tf(0^ (^bafi^i $ugaR» and otjior similar pcodiicta»> which Jire 
^ppiDopri^ to th^ir soil and climate. Im Jw9^ 1$^7^ the iio- 
portationa roa« to 220^000 piastres, and the ejiportAAioDa to 
JSQ^QQ. The money in circulation, in the island, is eatimAted mt 
jS(K),p00pie;?tre4, which is not exported, because the sandal wood 
Q^eM^ I^T^ter adrantages. From 100 to 120 large comioevci«^l 
vessels have entered the port this year.— iltf. Zeiiirngti^oyn 18^8. 
Bull. Univ. F. xviii. 348. 

,. 30„ N^rth America. KenJbucky. Porii/icaiions allrUmied io th^ 
f/idian^-^Th^^ line of calcareous rocks, vdliich extends to the wesi, 
io^iudes caverns of extraordinary depth. There is one named the 
^P^e.of the Mammoth, in Warren County, which haa been explore^ 
^y diffiurent persons for the length often miles, without their having 
f^und the end of it. It is the bed of a subterranean rmr, tlje 
fixa^. of whiqh has ceased to flow. In the 8ame>di^tcilCt there are 
J^^dreds.. of pavities of a similar kind of laige dim«nsiaiia» and 
very .eiM-ioHi^: .they are, in general, strongjiy impregna^d ,wUh 
nitre. All this country, and particularly the plains of the Ohio, 
^»>^i^n ^umc^oHs defensive works, fortifications^ ttmi<Qe9h which 
.^^ JEihin^st always met with near the ruins of a village, or biUecks 
la^ig^ h^T^ <9)^r,Ted hr cemeteries. To judge by the appearance. aud 
age of the trees which grow in these places, their formation must 
be pll^d, at least, fiye or six hundred years back- - Ith^si for a 
long^t^e, been sought to discover, in these remains, the trpces of 
ano^fi} and more civilized people than the Indians of. North 
Amenea; but the facial angle of the skulls obtained fro^ the 
neigh^uring eminences, the shells, the amulets, the idolf, the 
cookiqg utensils, which have been obtained by digging; l^)y» the 
well-)cpown habit of the Ipdians^ to celebrate, at the preSteiit day, 
annuaL.Xuneral solemnities on the places of sepiUtore | andi what 
JB'^^iOfiiifl fie Loto says respecting the way in which the natives of 
1flp^ifj^{Cf s^jUp.Anir^iich^ and fortified ihemselveawhenthejir 
territory was invaded, leaves no doubt as to the nature and- origin 
of these monuments. Only, it is evident that the Indians who 
J:|^aed•tli^^ ^bfmed a more united and numerous nat,^ than the 
f,t,V^ l^pifesent remaining; and that the valley of thei.Ohip wa# 
Hhp./^^ipe 9f their operations* The probability is, that, of beqomiivg 
stronger, they separated; and that, in their exterminating W4UC^ 
jthiej ii(f)]|k/^ped e^ch, other. The very extent of the forts and eeme- 
A^^cie#^/itW<^t^$^ir<»^ .1 
,.i>.ij ii'"\ ."::'■'-•■ '' •■ r 1 

tii ^-"M^HOij ji. .1 »;-. .-, t. ' * > '• > /t ,'. 

-ifnii '^I'l "i"it -'.'*' 'i "' ./'■.-- '.•''.; !■ '• ' ' 

hurt j'ji.raiij/ >'iu ;»l ' • ' i ■ ''" ■' ' • '' ^. 'i i ■• '•'•.-->'• 
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ZXjt IslosaK Hmtitntion, 

AxBEM4JiL£ Street. 



PLAN I 

OF AN EXTENDED AND PRACTICAL COURSE OF LECTURES 
AND DEMONSTRATIONS ON 

CHEMISTRY, 

DSLlVSRfin IN THi; LIBOHATORY OF THE ROYAL INSTITyTIOl^. i 

By WILLIAM THOMAS BRANDS, F.R.8. 

LomdontmdBihi^pfgks Profttw of Ckemitk^ <» tike Uo^ Jm^Htrntiom^ tmj Mf Ckmuth^ §m4 JMM, 
Mt^ca to th« JpothecorUt* Caw^amy ; 

M. FARADAY, F.R.S., F.G.8., Ac, &c. 



These Lectures commence on Tuesday, the 13th of October, at Nine 
k tke MoifiiBg, and are continued every Tuesday. Thursdi^y, and Saturday. 
Two Courses are given during the Season, which begins in October and ter* 
pwates in June. 

The Sul^fecU comprehended in the CoMues are treated of in the 
following order, 

* • - . DlYlSIOKl. 

OF THE POWERS k^U PROPERTIES OP 

¥4T1'ER, AND THE GENERAL LAWS 

OF CHEMICAL CHANGES. 
f 1. Attraction— Cry stall i I ation — Chemical Affl- 
::JK(^-^i4iWB of Ciombinatioa and Decompo- 



^. 



^^ S. Heat— It« iDfluenee as a Chemical Agent 
., — in Art and Nature. 

( 3. Electricity — Its Laws and Coaaexion 
with Chemical Phenomena. 
( 4. Radiant Matter. 



Division II. 

W uhdkcompounded substances. 

AND THEIR MUTUAX COMBINATIONS. 

. SuUti|M|^^t support Combustion : Oxy- 

'*r-Chl^^PI|j^ue— Bromine — Fluorine. 

l|piW t 'SAcidifittblc Substances ; 

"^m ^ulphur— Selenium— 




I 8. If etaliHHtBd their Oombbatioa^ wUk &e 

VAiiow ftuUtanc^ d9sori)>e4 in Uie eAflf 

part of the Coarse, 

DxvuitH IIL 
VEGETABLE CHEMISTRY. 
' § 1. Chemical Phjbiologj of Vegetablei. 
\ S. ModM of AnaljaU— Ultimate and Proxi- 
mate Elements. 
I 3. Processes off Fermentatloa, and tbeit 
PrWoeta. 

DnritioK IV. 

CHBMI8TRY OP THE ANIMAL 

KINODOM. 

\ 1. Gen^r^l Views ooanaeted witb tUi |le- 

partment of the Science. 

) % Compositioa and Properties of the Solids 

and Fliiida of Animals. 

I S^ Products of Disease^ 

I 4. Animal Fanotions. 
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Laborixhry Lectured on ChemUiry. 



In the First Division of each Course, the principles and objects of Chemi- 
cal Science, and the general Laws of Chemical Changes, are explained, and the 
phenomena of Attraction, and of Light, Heat, and Electricity developed, and 
illustrated by numerous Experiments. 

In the SscOND Division, the undecompounded bodies aie examined, and tiie 
modes of procuring them in a pure form, and of ascertaining their chemical 
characters, exhibited upon an extended scale.— The Lectures coi the Metals 
include a succinct account of Mineralogy, and of the methods of analyzing and 
assaying Ores. 

This pari of the Cour$e will also contain afldl examnation of PharmaceU' 
Heal ChemiHry; the Chemical Processes of the PharmacopoeisB will be partt- 
oularly described, and compared with those adopted by the Mxm^facturer. 

The Thikd and Fourth Divisions rdate to Oiiganic Substances. — ^llie 
Chemical Changes induced by Vegetation are here inquired into ; the principles 
of Vegetables, the Theory of Fermentation, and the character of its IVoducts 
are then examined. 

The Chbmical History of Animals is the next object of inquiry — it ia 
illustrated by an examination of their component parts in health, and m dis- 
ease ; by an inquiry into the Chemistry of Animal Functions, and into the 
application of Chemical Principles to the Treatment of Diseases. 

The appHoBEtione of Chemistry to the Arts and Manufactures^ and to Econo* 
mical Purposes^ are discussed at some length in various parts of the Courses ; 
and the most important of them are experimentally exhibited. The various 
operations of Analysis are also shown and captained. 



The Admission Fee to each Course is Four Gkiineas ; or, by paying Eight 
Guineas, Gentlemen are entitled to attend for an unlimited time. Gentlemen, 
who are in actual attendance at the Medical and Anatomical Schools in 
London, are admitted to attend Two Courses of the above Lectures, upon the 
payment of Six Guineas. Life and Annual Subscribers to the Royal Insti- 
tution are admitted to the above Lectures, on payment of Two Guineas for 
each Course ; or, by paying Six Guineas, are entitled to attend //r an 
unlimited time. 



Further Particidars may be had by applying to Mr. Braode, to Mr. Faraday, 
or Mr. Fincher, at the Royal Institution, Albemaile-street. 
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ObaervoHona on the Relations which exist between the Force, 
ConstnicHony and Sailing Qtuiiities of Ships of the Line. 

With a former number of the Journal of Science *, we gave 
a brief disquisition on the ^bree of ships-of-war ; we shall now 
prosecute our inquiries, and endeavour to shew in what manner 
the force influences and connects itself with the theoretical 
construction and sea-going properties of such vessels. 

In the construction of a ship-of-war, it becomes a matter of 
imperious necessity to consider the relation between its military 
and sailing qualities ; for it is to very little purpose that the 
ship possesses the former, if it have not the latter to take them 
into action and to render them fully available and effective. 

As the limits of a single memoir preclude us from entering 
into the proposed discussion relatively to all classes of ships-of- 
war^ we shall at present confine our inquiries to those which 
are denominated ships of the line, reserving for a future paper 
a similar task in relation to frigates and smaller vessels. 

The easy service of a piece of artillery, as we have already 
seen in our former paper, is dependent on its weight and 
calibre, the maximum of which, for sea service, we have therein 
endeavoured to indicate^ from the examination of some facts 
with which we have been furnished from the practice of our 
own and foreign naval artillerists. But, however true this 
maxim is, with regard to a single gun, it requires to be modified 
when another gun is placed on each side ; for the juxta-positbn 

♦ No. VII. of the New Series. 
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occasioned thereby requires us to obtain such an interval be- 
tween them, that the gunners, when at quarters, should not 
be crowded. When this precaution itt neglected, much con- 
fusion and many accidents must arise from not having, suffi- 
cient room to handle the tackling and various implements 
necessary to die service of a heavy piece of ship ordnapce. 

In land batteries it is the usual practice to allow a distance 
of 18 feet between the centres of the embrasures ; but on board 
ship, wherein it is desirable to concentrate as much force as 
possible, it is common in the British navy to give no greater 
distance than 11 J feet between the centres of the lower ports 
of ships of the line. Now, when it is considered that the guo^ 
are frequently trained obliquely, whereby this space becomes 
much contracted, we may regard 11 J feet as the least distance 
that can be albwed from port centre to port centre of the 
heaviest tier of gui», in order that they may be efficiently 
served** 

Having this datum^ we are enabled to determine what length 
of broadside is necessary to put a given number of guns into 
the lower battery of a ship of the line ; and here we imme- 
diately perceive that the quantity of ordnance on the lower 
deck indicates the minimum length of the ship of whose arma- 
ment it forms a part. 

It may next be remarked that the guns also prescribe the 
least limit to the breadth of the ship; for, measuring from the 
hatches and ladder-ways on the lower-deck, a sufficient distance 
should be left between them and the rear of the gun-carriages, 
after recoil has taken place, for a clear communication fore and 
aft. The increased dimensions of modern ships have caused 
.this limit to be much exceeded. The only part tbei^fore of the 
half-breadth of the ship at the lower deck that has suffered any 
znaterial increase in consequence, ia that just < specified, viz., 
the distance between the rear of the carriage after recoil, and 
the hatchway. In the old 80-gun ships on three decks, this 

* If this distanee were somewhat increastd, it woukl be highly sdvan- 
tageous, not only by giving more room for the gunners^ but also by in- 
creasing the dimensions, and obtaining a better ship. Such a proceed- 
ing may be objected to on the score of eccmomy ; out we contend that 
the most economical ship is that which is the most effective. 
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space was not 6 feet* ; in the present 84 it is about 9} feet» 
and in the 120 about \0^ feet. 

Having thus seen how the fi>rce indicates the leaat limits of 
the simple diiteenskms of length and breadth, we have now to 
observe that the depth in ships of the line is a fixed dimension 
in comparison tvith the other two. Nevertheless, whilst the 
mimmacf the fomer are directly dependent upon, and indicated 
by the foroe^ the minimum of the latter is likewise indirectly 
effected by the same element ; for the space in the hold, which 
invotves all three dimensions, must be sufficient for the stowage 
of the ballast, and the necessary quantity of water» provisions, 
and^tores of every description, all which are ultimately referrible 
to the number and calibre of the ordnance. The greatest limit 
of the depth is pointed out by the draught of water in our road* 
steads and ports. 

Ad all the sailing qualities of a vessel are influenced in some 
way or other by the three principal dimensions and their mu- 
tual relations, we ought, after having determined on the/ofC0, to 
consider in the next place in what way it may be made to bring 
along with it an excellent ship. This naturally implies, that 
such an adjustment must be made of the ordnance as shall pro- 
duce those relations between the dimensions whicli have been 
found conducive to the qualities essential to a ship-of-*war, and 
particularly the velocity, the non-attainment of which more 
than counterbalances every other excellence. Instances are not 
wanting, even in the history of modern naval architecture, of a 
bad adjustment of the force being the ultimate cause of throw- 
ing whok classes of ships into disuse, by producing badly pro- 
portioned, slow sailing, and inefficient vessels. It is sufficient 
to mention the abolition of the 80-gun ships, on three, and 
64's, on two decks, in corroboration of our assertbn. 

It must be confessed, that the connection between the prin- 
cipal dimensions of a ship-of-war and its force, has rarely, if 
ever, been understood, or duly appreciated in this country. 
Indeed, so little consequence has been attached to it, that 
«vett the ships composing the very recent experimental squad- 
rons were ordered to be of a certain tannage ; thus at once 

* This deduction is made with a gun 9i feet long, the common length 
tor a d2-pouttder. 
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fettering the efforts of the constructors, by a restriction which^ 
of all others, is perhaps the most calc^latecl to neutralize 
attempts at improvement. The present absurd method of 
estimating the tonnage of a vessel can only be, tolerated on 
the plea of being a kind of standard by which ^hipi^ B[iay. be 
bought and sold^ and which, from long usage, being un^ers^ood 
as such, it would perhaps be productive of some inconveni6i»ce 
to abolish ; but that it should ever form a datum f<^r the ^on- 
struction of a ship of war, cannot be too strongly condeipned ; 
because, from the manner in which it is obtained^ there can 
be no permanent relation between it and the real tonnage; that 
is, the difference between the weight of the hull and the U>tal 
weight of the ship when fully equipped and ready for service. 
To attempt th^ construction of a ship intended for the purjposes 
of war, without referring the design to the quantity and calibre 
of artillery it is to bear, is a method of proceeding which, 
abandoning data at the very outset, involves the whole problem 
in distracting confusion, and inevitably concludes by living 
the solution to chance. 

When we attempt the construction of a ship of the lipe, it 
should be remembered that there are three ways of distributing 
the quantity of ordnance it is to be armed with ;— - 

1st. The length of the ship being given, we may vaiy th^ num- 
ber of decks on which guns are to be mounted. 
2dly. The number of decks being restricted, we may augment or 

diminish the number of cannon carried on each. 
3dly. The combination of the two foregoing methods also ior* 
Dishes means, by which the force of a diip of the Una 
maybe adjusted, so as to suit the views of the. con- 
structor in other respects. 
By adopting the first mentioned of these methods, we increase 
or diminish the height of the hull above water ; and by resorting 
to the second, the length of the ship will be aimilafiy a;Cfepted. 
The third method we have noticed, will combine the eflfeets of 
the two first, viz. an increase or decrease, both in the quml)^,6f 
decks, and in the number of guns carried in eadb Bepikmie tier. 
As the first method of adjustment can never be tiserf without 
deteriorating all the most desirable properties of a ahip^ consi- 
dered as a marine loco-motive machine, it is never resorted to : 
the same objections, however, do not exist agalpst the second, 
nor to the third expedients when judiciously employed ; and 
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they afford ample latitude to the naval architect for making 
such a disposition' of tiis force as shall produce the best sea- 
going duatities.. 

Sinc^'the introduction of cannon on board ship, towards the 
end"6ffhfe fourteenth century, the progress of improvement 
has produced great changes in the disposition of the ordnance, 
andf cbns^quently in the relative proportions and sizes of vessels 
of wai*. t'Vom first carrying guns to &te over the gunwale, 
then riirpugh holes pierced in the breastwork of the weather- 
deck i the rivalry, which soon sprang up between the maritime 
powers of Europe, produced, at the beginning of the sixteenth 
century, ships of two entire tiers of ordnance*, but of very 
small dimensions, and in accordance with the then existing 
prejudices, having extravagantly lofly hulls. The celebrated 
Sovereign of the Seas, of 100-guns, built by Phineas Pett, in 
1637, seems to have been the earliest ship of three whole tiers 
of cannon, that we have any distinct records of, and was at 
that time a great effort to combine force with a lofly hull. 
From the then very imperfect state of naval science, and a 
great, if not total absence of data, to guide its constructor, the 
attempt was a very hazardous one, and nothing but the bold 
increase of dimensions, which the science of Pett gave to this 
ship, rendered it at all successful f. The prepossession which, 
for sjach a length of time, existed in favour of these towering 
but inefficient ships, at length gave way to a more enlightened 
practice with all the maritime powers, excepting the Dutch;];. 
In this country the bold views of Pett died with him, and our 
naval architects relapsed into their old methods, from the 
perversity which usually attends ignorance, and caused the 
English navy not merely to stand still, as far as regarded the 

• The contyivanee of port-holes, by which a ship is rendered capable 
o{ v^ing «rtill€r]f between the gunwale and the water, took place in the 
year 1^00,* and is said to have proceeded from Descharges, — a French 
shipfhiiid^r at Brest. The Harry Grace de Dieu, built in 1515, exhibits 
a vky enrfy adaption of this simple but important idea. 

f Mr« Knowles^ in some very able lectures on Naval Architecture, 
delivered in May, 1828, at the Royal Institution, tells us that the length 
of thfe Mp was 167.75 feet, and breadth 48.33 feet, or about the length of 
the old BeUer(^on o£ 74 giins, built in i 786, with a foot more breadth. 

t ^t would appear froml*ett*s ships, that he had made some attempts 
towards suppressing the enormous and unnecessary weight of hull above 
water. Raleigh b^, however, pointed out the necessity of doing Uiis 
long before. 
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ibiproveni6nt bf its fthips^ bttt absolutely lb nstfogntde. They 
xontented tbem^Mves with builditig lofty buHed vessiAiy which, 
from their small dimensions, were incapable of darrymg their 
ordnande and dtoreia without their lower pdrts< being ainost 
ander water, b^rides being generally dtjficient in every reqaisite; 
and it was not until the middle of the last centary that the 
superior qualities of the French and Spanish ships forced the 
constructors of our navy to begin a reluctant imitation of 
foreign models. 

This humiliating proof of our inferiority, as naval construe- 
tors, was the natural consequence of the widely<*differant eon- 
duct of the governments of France and this country, in their 
treatment of science. Whilst the French Academy of Sdeocesr 
under the liUspices of Louis XIV. and his successors^ were 
holding out every incitement for men of genius and teamimg, 
to cultivate the mathematical principles of naval construction, 
the matter in this country was wholly neglected* The desire 
of that MoniKrdi to obtain a maritime preponderance ibr his 
country^ and the encouragement he wisely beld out io men of 
science, may be said to have originated a new era in this noble 
sirt. The physico-mathematical laws of floating bodies, wJhkh^ 
from the time of Archimedes till then, had lain dormant, 
began to be applied to ships $ and the gradual developewent 
of the flindamental principles of naval construction, by seme 
df the most eminent mathematicians of the eighteenth century, 
gave rise to ^ips of the line of greatly enlarged dinetisions. 
And superior qualities. 

The mkny fhilures which took place, before and after Pettis 
time, in the construction of English ships of the line, pro- 
ceed^ from our naval architects not knowing how to Appre- 
ciate, and contend with certain difficulties which so much top 
weight produces : difficulties, which, in a ship of more than two 
decks, rapidly increase. The superior knowledge of the French 
constructors enabled them at an early period of their effijjrts 
to triumph over these obstacles in their two-decked shtp^of 
the line ; but they did not meet with equal success in their 
three-decked ships of 90 and 104 guns, althongh they were 
much superior to our own in qualities- The difficulty, in- 
deed, of producing a first-rate ship of commensurate excel- 
lence appeared so insurmountable, that they were .induced^ . 
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after the {Maee of Utiwht^ to discootipue their conitruction, 

and coafine their ships of the line to those of two decki« 

moantiii^ 74 and B4 ^ns. The constant pairoQsgi» however^ 

given by the Freneh goverament' to its aayal architects, 

amoogsl whom were many excellent matheaaticiaas, was at 

length rewarded by seeing it$ fleets^ in the war which broke 

oat in 1778» again reinforced by three-deeled ships of the line 

of superior force, and endowed with every desirable property^ 

in almost as eminent a degree as those of two decks ; and a 

farther improvement in 1786^ which increased the force to 

120 gons, and carried the length to 209 feet, may be said to 

have completed the triumph of the French constructors. At 

this time, and until 1796, the largest three^ecker in the 

English navy was the Victory, of 100 guns, and 186 feet long. 

In 1796, the Ville de Paris, carrying 110 guns, and 190 feet 

iong, was built at Chatham ; and the battle of 8t. Vincent, in 

1797, put into our possession the San Josef, of 112 guns, 

which was, for many years, the largest and finest ship in the fleet. 

The Spanish navy« at this period, possessed several ships of 

eqoal size and excellence with the San Josef. The almost 

onkiterrapted alliance of Spain and France during the 

eighteenth century, and the consequent introduction of science 

into the Spanish dockyards, ultimately produced similar effects 

on the na^ architecture of these two nations. One splendid 

proof* of the science of the French naval architects fell into 

oor haads by the capitulation of Toulon in 1792, and gave 

rise to the increase of dimensions which has so much improved 

our three-decked ships of the line ; but it was not till 1809, 

that the British navy could boast of the Caledonia, of 120 

gqns, mid 205 feet long. But, althongh modern science has 

achieved such a victory, it cannot be said to have made any 

soeoessful attempt beyond it as far regards the number of 

dee&i, which, two centuries ago, had reached its present limiis. 

We caonot cite the instance that has occurred in the Spanish 

ttaryv of an efficient ybur-decked ship, in contradiction to this 

statement, because it had not the merit of being originally 

built as suchf, and could not have underg9ne the alteratioii 

^ The Commerce de Marseilles. i 

t Th^ fiDllpwing description of this famous ship is given by Jsmes, in 
his Naval History, vol. ii. p. 66 : — . I 

" TheSantissimaTrinidadawas built at Havana, in 1769, as all2-gun 
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from its previous state^ as a threcK^Bcket , triduiot (ktriment to 
its sailing qualities. * ...--,>.* 

Thiokiag that it is very improbable that skips! of' the litve,' bf 
more than! /three decks, will ever becoDie common, iff tssreti 
attempted) through physical causes, we have to remarity 4hat "- 
there reitiaiBs now only one way of inorea^tig the force of a 
ship of the Itney the calibre of its artillery being given, mditUit 
18, by mfiking use of the second adjustment of the ordnuce 
we have mentioned. Actual trial has not yet pointed out 
where it eeasesio produce improvement. The American, line* 
of-battle ships of two decks are, for the most part, 206 feet 
long, and moiant 102 guns of the calibre of forty-two and thirt^^ 
two pouadsf^ : and they have ventured on a three-ded^erof at 
least 220 feet length, and corresponding force^ The Freiudi 
are reanming^ with vigour, the prosecution of maxims whkh 
originally <emaD>ted from them, and are said to be constructing 
a first^raieiof 282 English feet in lengthf. These enkiged' 
two-^kcksd iJups have been proved in actual service by'tka. 
Americato,' and found to answer the expectation formed of 
them. Whether the enlargement of the three-deckers exceeds 
propriety or not, remains to be determined. For our own parts 
we have, veiry Uttle, if any, doubt, as to the successful isspe 
of this important and interesting experiment; and if a pro* 
per modifijcation be made in the masting and canvas, tfaer» 
will noli be any necessity for a size of masts and yard^l^e-" 
yond what nature allows in sufficient plenty to our wanti in 
this case. 

Having endeavoured to shew the influence which the foroe 
of a ship.iof the line exercises over the principal dimensionsy 

ship, simflar to the San Josef, or Salvador del Mundo, except, probably, 
in possesflAng rather more breadth of beam. It appears that, some tlm^ 
between the commencement of 1 793 and 1 796, her quarter*deok andiom 
castle were formed into a whole deck, barricades built up along, tl^ 
gangways, and ports cut through them, so as to make the total ntimbiS 
of 8-pr8« on that d«ck eqod, in amount, to the 12*prs. on the deek rtf^' 
below it . Tbis accounts for 1 26 guns : the remaining four, we may supt 
pose, were mourited on the poop. The Santissima Trinidada was, there- 
fore, a flush four-d^ker that exceeded the three-decked llS's in force 
only bv faurtf en .a^prs;., and four pieces of a still smaller ealilre/' 

* The North Carolina, one of these ships, discharges at a broadside 
1972 pounds of iron, whilst our Caledonia can only project 1568 pounds. 

t A length of 232 feet would allow nineteen ports of a rick on the 
lower battery. 
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we shall .mHipDHoeed .tO/inprare bcm^x tho displacement is 
affected by the same datum. 

l%'i»ii^ Dtigh^ t^ ba^' aa deject of gr&A, ^Ucitade^ when the 
dei^pi liif .aoAbtp>of*ffrar is formed, to mahe. itsi Hvhofe' force 
avaHal^rnndrofiecttvei not aierely in stilt watsrvbdt ako when 
the InsaotalQHich Agitated t and the power of ihe wind on the 
saiU]i^)aiM;hit as tp ptodiice a considerable inclination from the 
upfighiLndUjiKler the latter circumstances^ if tha lower ports be 
so>de{b*eBse(^a» to be below the waves^ we lose the. services of 
tbeilbwmr^batteiry in action, or at least fight itsguns with very 
great dticbnvieBience and liability to disaster. To pi^vent such 
bad? <obQB6(|uences, it is absolutely necessary, inthe cdnst ruc- 
tion^* to^ give ta the ports a due elevation above Ibei ^assumed 
pbaie»t3f ^oatatton, and, with this plane as a basfe) 16* obtain 
aidisfybeementy whose buoyancy shall be equal to. the weight 
of'tln sfaip'When ready for sea. If this precaotion. be not 
aHfawiM to in. the first instance, the cmistructor^hittttuievitably 
laboui* under all the anxieties attending a' cKsftrtetbgi cmcer- 
tacnfiy anda fearful looking for of bilure in a vast and expen- 
site structure. Every attempt at an after adjustment;^ in this 
pasliculftr> will produce not only a detertoeation 'Of some other 
impofttot- <]Qality) but a general vitiation- of' the ^ design ; and 
nothjng but a complete acquaintance with ike.reUitmale of his 
afiHtan. endble him to proceed with confidence and precision. 
It^(is4fan»ef that in the present state of science^ • ihe pbysico- 
matiicKiatical laws of naval construction cannot aU be derived 
a.priori; but those which cannot, may be developed by the 
a(M^m\of ships. The inductive method most naturally be 
(Us0gi:eeaMe to those who are in the habit of mistakiiig self- 
confidence and fancies for real knowledge and well-founded 
dpijuctfotis ;. but it is the only one capable, from, its accumu- 
l^omof data, of conducting us with certahityin the path 
of 'improvement ; and, with the corps of naval engioeers which 
t|)i%.CQuatry i¥>w possesses, it is to be very much segretted that 
thto'^aetgies of sortie of them are not, under proper authority^ 
(iiiected to ^^[ perma4ienl prosecutioa pf w .Modectaking so 
pregnant with advantage, as the avralysis of^ the ships of the 
British nkVY.. We have seen quite, ^noi^gbof the blind efforts 
of ignorant aayatics and pretenders to be fully satisfied of the 
impotency of quackery, and to lament, that our leading naval 
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authorities should be so txrach exposed to its deceptions^ tot 
want of a scientific reference of this deseriptba fmd its legiti^ 
mate dedaotions. 

A ship of the line to be fully effective in action^ wbm the 
weath^ is rough, should not, in amy case^ haw the lo^er port* 
sills a less height above the water's Uvd surface thatt 5 feet 9 
inches, or 6 feet ; and in one of two decks this height may be in- 
creased to 6^ or 7 feet without materially compromising other 
good qualities. There is, no doubt, some difiiculty in efecdng 
a greater height than 6 feet in ships of three decks, and they 
have sJveady so much hull above water, that it beoomee an 
object to prevent a further increase ; but the same objection 
exists only in a fer inferior degree in a ship o(two decks; and 
as the failure of its lower battery would put it out of the line 
of baittle, and^ with the usual armament, would render it 
inferbr in force to the heavy frigates of the present dily, it be- 
comes a matter of still graver importance to secure this class 
of ships of die ime from losing the fire of their lower tier of 
ordnance. 

The weight of the volume of water displaced by a ship 
when fully equipped for service, is susceptible of being divided 
into two principal partsi viz., the weight of the bull, and the 
weight of the equipment, in which we include the masting and 
ballast. The first-mentioned of these weights may be con- 
siderably varied from a difierence in the practical carpentry, 
and in the specific gravity of the timber material used ; but 
the second being that incidental to the armament, or such as 
is positively incurred by the adoption of fit certain force, must 
bear a constant ratio, or nearly so, to that foroe, in ships of 
the same nation. What variation there may exist, must con- 
sist principally in the alteration of the stores and crew, from 
the war to the peace establishment, or from home to foreign 
service proportions. As, however, the good qualities of a 
ship-of-war are most especially valuable and desirable in belli^ 
gerent times and on foreign stations, we should prefer constput^t* 
ing the best ship to meet such circumstances, and at the same 
time endeavour to preserve the permanmtoe of its good qualities 
as much as the gradual consumption of water, provisions, and 
stores will allow. 

The two following Tables will indicate very nearly the general 
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state of naral oonetruction in Bn^aod, France, and Sweden. 
They give a comparative view of the force, and of come of the 
most important particulars which present then^elves at the 
oatael of a design for a ship of the line. We do not hesitate 
toi «ay, that without a knowledge of these data, it is impossible 
to proceed -with any degree of certainty, or to possess any con* 
trolover the results of our operations. It is proper to observe, 
that the elements of the English ships given in the second table, 
have hten calenlated from the draughts of water and height of 
lower port-sills given in official returns* The 120-gun ship, 
here partly analysed, is of the Caledonia class ; the 64^ of the 
CanopuB, or French Franklin, class ; the ship of 76 guns is 
the Bulwark ; and that of 74 is the Blenheim or Ajax, simi- 
lar ta which about 40 ships have been built The elements 
of the French ships are mostly derived from the Ordmmance 
de la Marine of 1786; and those of the Swedish from the 
superb work of Chapman, published in 1606 *, The weights 
and measures have been carefully reduced to those of England f . 

* It is much to be lamented that this work of Chapman isy as it were, 
a sealed book to the English constructor, from its scarcity, great ex- 
pense, and being in a foreign language very little known in this country. 
It is replete with valuable data and information with regrard to ahips-of- 
war, and it would redound greatly to the honour of our Adipiralty to have 
it promulged in our dockyards in an Ensrlish dress, and to order it to be 
used as a text- book in our Naval Architectural iSchool at Portsmouth, 
wbicb^ it must be confessed, is at present much in want of suck a well 
arranged and useful treatise. 

t It will be perceived from the first table, that Chapman tasks the 
mamial power of Swedish seamen at a much higher rate than even the 
French service does, and he says unequivocally, that theo: strength is 
fully equivalent to it. We presume, tnerefore, that he reckons on the 
superiority of his gun-carriage for facilitating its service. In ouf former 
pi^r we have given an exposition of our views with regard to increasing 
the powers of our sea service ordnance, and have detected the fallacy of 
the arguments on which our maximum calibre, the 42-pr., was dis- 
»rded We now feel additional confidence in the truth of what we have 
before stated as to the propriety of restoring that powerful gun to our 
navy, not only from what Chapman has advanced, but also from having 
before^ us Commander MarshaJl's very recent work, deydc4)ing a system 
of mounting naval ordnance, at once novel, simple and efl^acioMs. No one, 
we presume, can deny its originality ; and actual trial at sea for the last two 
or three years has fully determined its efficacy. We shall at an early 
opporti^inity endeavour to take a detailed view of Commander Marshall's 
pnnciple, which is calculated to produce the most important ameliora- 
tions in a system of mounting sea service guns, that has continued from 
the times of theTudors to the present day with scarcely an improvement. 
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From the last Table may be derived the following one, in 
which these shipt are, with respect to the height of lower ports 
above water and the quantity of displacement, referred to the 
same standard of comparison, viz., the real tonnage of the 
EBgli^h ships of the same number of guns ; or, in other xfords, 
thi whole of the foreign vessels are supposed to be eqiipped 
fof foreign service, in time of war, as if they belonged to the 
Ei)glish navy ; ten guns more being mounted in the Swedish 
thtee-decker, and four in the French and Swedish 80-gun 
ships. 

Tabli III. 



Of what 

ConttructioD. 


No.*/ 
OuM 


No. of months. 


Hsiffht of 

Midship 

Port abovs 

water, in 

fa«t. 


DiHplace- 

iDsnt. ia 

tons. 


Displace^ 

ment pOT 

Qun,uilon» 


Rtal 
tonnage. 


Water. 


Provi- 
sions. 


tnglkih .... 


120 


3 


6 


4-61 


4841 


40-34 




French 


120 


3 


6 


702 


4636 


38-63 


. 2309 


$we4ith.... 


120 


3 


6 


668 


4137 


3447 




Boglbh 


S4 


3 


6 


5-30 


3806 


4531 


X 


FrwMjh 


84 


3 


6 


6-45. 


3542 


4216 


I 1191 


SwetJish, ,,. 


84 


3 


6 


5K)3 


3360 


4000 




EnglUh .... 


74 


3 


6 


514 


3060 


4136 




French 


74 


3 


6 


701 


2677 


3617 


[ 1370 


Swedish .... 


74 


3 


6 


6-38 


2788 


37 00 


J 



(To he ooniinm^.) 
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. . /. . : Hall, Oxford^ . . ^,' ->:> «i ,Y^ttiiK> 

Some fiireign writers speak of urinary concrefio^i^ c^3fi4s8Hg 
o(kilUe(fusnUtt(er, in safficient quantity fty^M^H fli^^^t- 
raet^r of At species ; and Berzelius, in Msntfek^hK^^^"^ 
blow-«ptpe, gives a formula for their disctiniinattdti'^?'' bch^ti 
points out the characters distinguishing thi^ cla^ fi^tti ffiltl^'df 
thepbo^^Ail6'<>f limef . From these circum^^tatli^ 4( fiirtgUt 
prtSbaUjr he inferred, that siliceous deposits ftotn the uriM<Iwl*i^ 
by ii0'rtfttlns of very rare occurrence. It does not, Iw^^eif, 
appear "thafanydf the British practitioners, who have beto hlbftt 
cottVeiiitof #ith Winary disorders, have observed theWVAti^i^k 
graven; or sis fomaing any sensible portion of urinary cdnbf^idhs. 
Dr. Mit'cct'hks'tibt mentioned its existence in any oii6 6f4 the 
matfj^^ekldUii <#hldi he analyzed, and if it had existed itxdtlid 
not have escaped so close and so accurate an observer* '* Oh. 
WoHaittirf, *I' believe, has not met with it eithei^ ; ttwi^ Mr. 
BrMch»t* 'ih His' Manual, does not speak of it a9'edii»tihltii% 
ahy'pdHSWk bf itrinttry takuli. Of 328 cdc<iH*-part of ^he 
coltectidfe of the Norwich Hospital — analyzed by Dr. Yeflowlty}, 
there ii »ot^xhi\*^tftted to contain the smallest prepOWfofi'^ 
siliceotljs ' kttaltt^ri Hence then, it would appear, tlleft 4ti tkh 
coiintfyj dl fefesl, urinary siliceous concretions are exftretn^ly 
rate;* etdi tbad; as yet^ there has not been an instance 'ree^rd^f. 

* " Abwe,*', be says, " they leave an infusible scoriaceous ash, vWch 
fuses with k small quantity of soda, slowly, and with effervescence, into' a 
mdre or less H'a^stJarent glass globule." Berzelius on the B l W Jpi pa, 
traA^ediby Chil4reil» p. 332. . ., 

t ", A proof that these calculi (phosphate of lime) are not silweous^ 
is, Hhat tnejr ^t^ell up with soda without vitrifying, and wh^ ^d^moiv^i 
in ]H>rtuaoaad»)aiHi<thea fused with a little iron, thqr give a Mgalvtitf 
phosghuret pf ii:on." Ibid., pp. 330, 331. 
J Philosophical Transactions, 1829, part 1st. ' *'"" 

$ Of 600 «l4^alij analysed with great care and esnustness, by feuiluf 
an4 Y^quf^lip,] Q^iy. tyo were found to contain silica* Profetsfl^ Wu^r^t 
states, mat he detected silica to the amount of one per cent in a cidculus 
ana)yzf^^y„hli^t^^ Its coimposition he states to have been as follows :-^ 
^i. u.i :i. V Lithieacid . • . 75'di . 
rv, M /i.H > i^bospbat* of lime , » I7*3a 
' nv ^ ^ -.Aittaial matter . « ^e-^ 

ii -^ Silica. * ., * , .» ,a-00 
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()a'4b6^<ciii«My,-ftie4ii^e9fant{iorityoii tfie ^Iffeti ili thia 
country^ is decidedly agaiost the opinion that silex does form 
^W^jPWt.^f.iKMMury gnvvcL Thus Dr. Piout, ia,Jiis,iiery 
^#^tellW(^.o» Urinary Disorders, observen, " Sii^xbas 
]^ii(^»^l(|d^ta CQoiftitate urinary sediments, and ^fea to.ibrm 
i^.f^art>pf urki^ry caicuU in some instances^ bat this.Maeition 
Xf^igwm ^ b^ better authenticated than it is at pcci^enU before 
it(§M Ae^ecve credit**" Indeed, Dr. Prout Gomjmmicated to 
me^/pevsonaUy, his doubts as to the existence of sUex, either 
aa,gnm4 or calculus^ and expressed his desire^of bftviog the 
point s a t i sf a ct orily decided. Certainly Berzelius, .aisents, that 
it.Q«^imrily exists in the urine, in minute quantity,, and that 
it i)fr, probf^ly derived from the water which we drint % brt the 
fPf^g^oe fc^ t^nd to prove, that in this coup|l(ry» ^t> least, 
silex i^ not apt to appear either as gravel or 'm tbeipr^^ of 
uHpary^ calculi. 

il k^flf^ (K)wever, met with two instances, anfl wbicjb, as 
alGondiing. matter interesting no less in a scientific thai» ip a 
piTpfe^sioaal point of view, I deem of sufficient moment to 
cbufVL attention. From the nature of the facts mi tht) q^ts- 
tii9aa vdwch they involve, I have preferred the QaarUrly Joimud 
QfJBcu»ctt9^ the most eligible medium of comn^unicaXion* 

The first case occurred in the practice of o^y friend j Mr. 
Ilmiry Bird, surgeon of this townf^ and was that of a wonwi 
thirty-two years of age, married, having two children living, 
rather unhealthy, the disordered tendencies being to pulmonic 
irrilAtioa4. She has been pregnant, in all, seven times, in- 
cluding two miscarriages; of the five children born alive, 
thj^ee died wd two only now survive. The unfortunate sufferer 
bwMlf pretaats every indication of bad health and a broken -» 
down constitution— emaciation, languid, anxious countenance, 
hadk flash, foul sulcated tongue, hot feverish state of skin, 
thot^h, at times, subject to perspirations, frequent wiry pulse, 

Alfemain, an Italian apothecary, states that he found silica in eTCcessive 
proportion — 20 per cent — in a calculus which he analyzed ; but as he 
has given no detail of his mode of analysis, soma doubts ma^ be enter- 
tain^ as to the correctness of the results. — Vid, Amn. de CMmie, xxxii. 
p. 221, and xlv. p. 222, and Gehlen. Joum,, second series, ii. p. 265. 

* Prout, on Calcuhts, &c pp. 2S, 29, second edition. 

t Chelmsford, Esstx. 

OCT.— DEC. 1829. R 
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with dyspnoea. When she consulted Mr. Bird« she iCOm{ilaiQed 
most of the puhnonary affection j but after the urgency o^ the 
symptonxs had been subdued by venesection and other 1^^^ 
priate neans^ she was seized wiUi severe pains in the hacj^ ^pd 
loins. They were of a sharp lancinating description, and shot, 
as she termed it, from the kidney to the bladder> observing the 
exact course of the ureter. These pains continuing to increftse, 
and becoming every day more distressing, Mr. Bird requested 
me to . see her^ which I did on the 20th May, 1828. 1 found 
her in the state above described, and with other symptoms of 
severe urinary disorder. She told me that she had for a long 
4ime considered Jierself subject to gravel. A few days after 
I visited her, she gave to Mr. Bird two small concretions 
passed at separate times, and with a short interval between. 
Mr. Bird handed me one, but the other he unfortunately lost^ 
and he had not attended to its characters. That which I 
received presented the following characters: — It was about 
the size of a large pin-head, rather opaque, of a whitish colour, 
and of an oblong shape, slightly excavated. The shape very 
much resembled that of a cystic oxide calculus in my posses^ 
sioUi and which was passed by a woman in this neighbourhood | 
the details of which I shall endeavour to communicate in a 
future Number. This figure I consider as bearing some slight 
resemblance to that of the kidney itself. Exposed to the flame 
of the blowpipe, it underwent no change whatever, although 
it was urged for upwards of ten minutes, and exposed during 
this time to the strongest heat I could excite with this infllru- 
ment. It scratched glass like common flint Neither acetic, 
nitric, nor muriatic acids, though boiled upon it, produced any 
efiect It was then treated with caustic potass, but without 
any sensible effect. Having occasion to go to London, I took 
it and shewed it to my friend Dr. Prout : he, at first, thought 
it was a tooth, but, on looking at it more closely, he immedi- 
ately, prooaounced it silex, after writing with it upon one of the 
panes of glass in the window of his study. I then detailed to 
Dr. Prout its history, and it was upon this occasion that he 
iold me his doubts as' to the existence of urinary siliceous con- 
cretions, and expressed his desire of having the question satis- 
factorily and unequivocally decided. Lastly, on my return to 
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Chrftfj^fbria, I agatrt salbmitted it, und^r ^ less objtetlOflAble 
fbfndi't^ thfe tictiort of the re-agents already tnettti6hed atid with 
^iWter results. I then mixed it with soda, and e^osed it to 
thfe flitne Of the blowpipe, when it melted slowly, and at last 
ftifei^tf Itrto a stenii-vitreous globule, with scarcely any degree of 
triiis^ai^cy. These refractory characters place the nature of 
thfe substance beyond any doubt. Being in the habit for the 
last fourteen or fifteen years of examining the general proper- 
ties of the urine in all cases, where practicable, in which 1 am 
concerned, and having never met with any similar production, 
1 felt doubtful as to the urinary origin of this iubstance. I 
have not the slightest suspicion of any attempt at imposition • 
On the part of this poor woman ; but the siliceous substance 
might have been in the utensil, and the patient seeing it, after 
having voided the urine, might have imagined that ft passed 
from the bladder with this fluid. This makes the loss of the 
other little calculus, which was passed at a day or two*s Interval, 
the more to be regretted, as its nature would have tended, in 
some degree, to clear up the mystery. I was not, therefore, 
inclined to attach much importance to this single instatice, 
more especially as its urinary origin was not tinequivocally 
proved. But having lately met with another Instance in which 
siliceous matter, in the form of very minute angular grains, 
has been passed with the urine, I can no longer doubt the 
circumstance, and have therefore determined to present the 
fects to the scientific part of the profession. 

The patient, in this instance, is also a married Woman, 
thirty-fotr years of age, of very delicate constitution, and, in 
general, bad health. She has also, for a long timef , suffered 
with symptoms of urinary derangement, and has frequently 
passed blood with the urine. There is also a considerable 
degree of uterine disease, as, although she has been several 
times pregnant, she has never given birth to a living'Child, 
nor gone her full time; yet her mother has had Meen 

* Dr. Marcet states, that patients frequently attempt to impose upon 
m^dieid men, wHhtmt any ostensible motive. Couki bt have met with 
instances of the alcove description, and considered them as attempts to 
deceive and impose upon the practitioner? 

t She states since IS 19. 

R 2 
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chiWr«i*- «h« fit^t consulted lire oo the 3M^^0«bbws 
1829, domplatnteg rf very severe andexterddatlb^'t^te *ii 
the back fedd tbin^. The pain also |Jasses al6ilig'therc»i«rtfeJtf 
the ttwter ffdm the kidney to the bladder. tShfc ti(W/^dlr *^ 
firtt time, "perceived a reddish-looking sand at the'bottoiteitf 
the vessel (a tea-cnp), in which the water iffras tiiad^; 'iHie 
urine was extremely scanty, not making, much abwe^'htlTA 
tea-^eufy faB at several times. She brought the specicMfT ^h 
her*, a»d^oii looking at the bottom of the cup, I sati/"af vety 
small qufemtity (about '8 of a grain) of a reddS^ittboMttg 
sand, which I took for lithic acid, the minute crystab of 
wliieft It'Ve^ dosely resembled. Upon this convicden I ^re- 
scribed ibrhelr,^ btit deshing her to leave the vessel wHh'ite 
cbM^trtr,' lilt' a convenient opportunity for examining tfceili. 
Thfe tkrinehad been passed in the morning about an houi*dr 
two b^^fWe it* nh^fes brought to me, and, in the course of t*ie^day, 
I c^dtt^oi^fnfced' the examination. Having poured tfeem^tteoff, 
tb^SfeLMl^^^ found cdlected together in a small mass at the 
bottoUtf of the'^up. A small quantity being placed upon chah^ 
co$i,'^ti& urged ^itb the blowpipe, presented a scoriaceoiis 
appearance, without consuming or leaving the white ash usually 
left, t^litlup acid*. Beddened litmus paper, being moistened 
and brought in contact with it, indicated no alkaliiie r^agency. 
A smaft quantity was now placed in a small glass capsule, and 
a dxop. of AiMri^ acid being placed upon it, it was heated. ; An 
efiervescence took place, but on continuing the heat till &te 
aci^ y^^ dissipated, the dried mass presented nearly the same 
iqppedcaxice^as before the experiment. On being exposed to 
the Y^fotir of ammonia, there was a slight indication 6f thfe 
presence of Uibic acid interspersed through the mass. . Ino^ir 
examined it with a small magnifying glass, and perceivM thift 
it ^Q^^istpd.of spjall angular crystals, transparent, some CQlpurr 
lessilike^t^art^, others of an ambery or topaz cdotfr, wnd 
haymgj i ij^tain degree of refractive density. On treat!|ig 
thei&fWi)bhca«istio potass*, and then washing them, nearly the 

* ISilltais st)luM6 in Itie caustic fixed alkalies; but it is not very seh- 
sibly dff^cf ed ,b^ the liq. potassae of the shops, unless the silica be in a 
state of minute mechanical division, and after a prolonged digestion. 
The lithic acid, on the contrary, is very speedily taken up by this 
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ivhole of the red colour was removed, and the mass became 
]|Q«ir)y»c>>lMirteif^ .Xh^. resembled. the veryilPworyst^Js which 
«e^&ftqp^djJ;We. i» saod or gravel up<m thf!(,$p^de. " On 
f9]^^<«hsmiitU«E^tal>,aDd pressing it nwth myHfl(Ui,aad 4raw- 
itig i4K>>^rfi piece oC window glass, it scratched it like common 
ftQ^.ju)IllilK^ with soda, and heated with the blowpip($ upon 
<^|ftcoa^,rthey. melted slowly, and with eServesfience* Jato a 
;vitMlQil^kxbule. In very small quantity, they gave a {^r&ctly 
4«|u»sf9fiffp[it globule of an amber or orange coloui^; i^laiiger 
i|i«aivtity> the vitrification was less perfect, and tbe>^bule 
XfkW^i iipiMlue^ These characters perfectly agre^ ^'\t^, , thp^e of 

ri( lha¥6 since had several opportunities of att^^i^ Itothe 
.pai^ifSMlars of this case ; and I have satisfied iiqyseJ^ ^yqnd 
therpossibility of doubt, that this siliceous sand i9{ipa^i^.,i?i(ith 
tjb^iurine* On the first examination, I thought it.po^iWe that 
tb0 sMd might have been in the cup, and the.Uj[?ii|^ Jh«ve«b^n 
iwd^upoa it; but, upon attending to all tfcp <i\vmTmtme^B, 
it^is unposdible.to admit of such a solution^ hk the/fifftt^place, 
the* red colour was owing to a thin coating of theia})m)ine 
liithatesy ammonia, and lime. Thus, by treating ifti^ii^.iwith 

menstruuin. Hence, no mistake could arise from the hasty exposure to 
the action of liq. potassae, to which the sand was subjected. Nothmc 
butili«^ kthio aoid coating was dissolved. This was satisfactoribr ^rtKed 
J)y , the, addition of distilled vinegar, the separating i^n4 VJMhJiiff the 
precipitate, and re-dissolving it in nitric acid, which was attend[ed with the 
■*4uaf App^rances. On evaporation to diyness, thecarittine l^tf xi6!our 
HfBor^^/^ufficient proof of the presence of lithio a^, wbiob.was still 
further cpniirmed by the re- agency of the vapour of ammonia. ^ 
' ^Hbw'ever, having treated a small quantity of the sand With" riftric, 
launKlki aeid, and caustic potass in 8uc€6ssioQ> tmd washing) after) ex- 
DMi^ to each re-agency, the residue being pulverised jp afli agate 
mortar, and reduced to a state of exireme commmution, was dl^sted in 
fofasfe an4 dissolved. The solution being supersaturated with muriatic 
^^,tthe silkawBS precipitated, and reduced by evafppRa^pntp, a, gela- 
tinous mass. It was then evaporated to dryness, and was tried with 
iWm disced water by means of *• Wollaston's rbuntAift'bf Cbtt^jtes- 
biw/tWl the wffcshragsecased to give a precipitstewithnitrfite^rfililver ; 
lbe> residue, .being mixed with soda, fused into a tr^n^pw^t y^t^eous 
^inbef' or orange-coloured globiile. Quartan, treated in (Ke Jjaffieway, 
irfiforded pf eoteely a similar result The quantity of » saAd :thk« ijoxM be 
obtained from all the specimens of urine was not sufficient to institute 
experiments upon a more extended scale without sacrificing the >vhole 
product, which 1 was unwilling to do, as T wished to preserve a small 
portion as a recor4 of the most important feature in this interesting case. 
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acetio or moriatm itcid tho lime' was ^wolwedv leaving the 
lithic acid behind. On pouring off the aeid^ and *>adliiog 
pxakle of ammoniay oxalate of lime predpttatedy anst twi i re* 
co^iiied hf its peculiar charaotert; The residuial masa . heing 
treeied with potass, the lithic acid was dissolved aad< taken mps 
Pooningoff the solution, and supersaturating with viaegaff^itiid 
lithic acid was precipitated in the form of a whitish powdeeu " 

The &ct of these grains being covered with a OMfctiog: of 
koawniF- urinary origin, fully proves that they must hwm hma 
in contact with the urine sufficiently long to have had this ooat» 
ing d^sited upon them. This could not have ariaen from 
their accidental contact with the urine in the cup, because the 
urine waa not ftcid» but neutral or rather alkalesoent, as will 
appear wbea wis conaider the properties of thb fluid. Bat 
furth^r^ they were not exposed to the action of the urine» .after 
beingt voided sufficiently long to have acquired ^this coaling* 
Tberefcfe^ ilmusi have been deposited or secreted upon thim 
in the- kidneyi or in some other part of the urinary organs. Bal 
in order to place the question beyond dispute^ I washed ithtt 
cupiinyself* and had the urine passed into it under cif€uinr> 
stances which could not admit of deception, and I ibund the 
same sand in the urine voided as above-stated. Hence, there 
Cannot be a doubt of their being passed with the urine from the 
bladder. I have had several specimens brought to me> and 
fhey all c^tain more or less of this siliceous matter. 

A detail of the treatment in these cases would be incon* 
sistent witk the object of the present communication, which ia 
the estabtisbment of certain pathological facts, whidi have 
been doubted, and upon which the authority hitherto has beesi 
questionable. The morbid condition of the urine, however, it 
a necessary preliminary to the future remarks, and, indeed, 
essential to my purpose. I shall, therefore, proceed t6 liiis 
detail in leach case. 

Iiitho/BxiBt case, I received two specimens on the 27th of 
May, I838;'^tke one passed after dinner the preceding day; 
was turbid from the mechanical suspension of a considerable 
quantity of muooi^purnieut matter, mixed with the alkaline 
Uthates« On standing for a considerable time these subsided^, 
leaving a transparent amber-coloured urine floating above. 
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It reddened litauis piiper> had a specific -grvfity o£ 1.026, and 
QQBlHined a considerable excess of urea« 
--iTImaecond ftpedsnen passed the fiaUowing maming before 
bnakfaat^ looked dear and almost like spring water; had 
s^ttroety. any. smell or tsHe; sp. gr. 1*02, .fiuntly reddened 
litbuB paper^ and contained a very slight excess of area, 
Aftec standing, a greasy-looking crystalline fihn floated on 
thesurfittoey which consisted, principally, of the triple phos- 
pfaade, with a little muco-puralent matten They were both 

S6tOQS« 

I emmined this woman's urine again on th« 27th of 
August, 1829. It was turbid, opalescent, from the tuspension 
of a iai^ proportion of muco-purulent matter with the lithates 
of ammonia and lime, and which were of a 'wiiHlsh-yelk>w 
eolour. Hiere was also a small quantity of the fumble phos« 
phates. It faintly reddened litmus, and the sp. gr. waa 1*025. 
Tbmte was a great excess of urea, and it wa« stfroa». This 
wnibrtunate woman has very bad health, is very (Vequently 
attacked with severe illness, and has lately voided blood' with 
the urine. She has not, so far as I know, paswd any more 
gravel or calculi. 

The second case, the general symptoms of which have been 
already stated, and, in many points, are analogous to those of 
the first, consulted me on the 22d of October, 1829. 

The specimen of urine which she brought was t^id and 
opalescent. On being set aside, it became clear and trans- 
parent by the slow subsidence of purulent matter, mixed with 
the alkaline lithates, of a pale red colour. It was neutral or 
rather alkalescent, of a deep amber colour, serous, sp. gr. 
I'OSO ; no excess of urea ; siliceous sand at the bottom of 
ibe cup. 

28tli. SiUceous deposit in very small quantity, but sufficient 
to distinguish it. The urine turbid from the muco-pomlent 
matter, which, subsiding, the urine became clear, transpasent, 
and of an orange colour. It was neutnJ, serous, «p. gr^ 1.022 ; 
no excess of urea. 

29th« Urine turbid as before, and exhibiu the same general 
prof)9rtie8, reddens litmus, and contains rather more lithic 
acid; serous, sp. gr. 1.024; slight excess of urea: quantity 
of siliceous sand increased. 
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sided, 'le^viig'Vhe'^upematant uritte'ckttr, trtthsp4rewt, 
nealfli^'colotjri^s; This urine was *lktt1hi6^*i'ftnat«Wf *. 
provdtf'w be^the lithates of soda, «mmoift6t^iM i^^^UOse^^ 
mixed' WUK a large proportion of fibreo^^lMmPtf^tta^ Mtttte rv 
such as ihive 'seen frequently discharged from the k>dn«^s;/itt 
dise^^^ bf dieiie organs, attended with a«eV6it^C5bi|aitkriiMrf' 
the WWi? * Tlifs urine contained albuminoiK ' watteni ) ilai^ 
other respects its properties nearly as thos^g of die pfc^f^ttding 
spefemik^''^^'^'* '-' • -.-' 11 

3Isl^' dh&^kt^s:^^ has not passed any aptHe€tabte>qaaiDiiMy. 
oF %i^ fW^ ^fe^d *^tece yesterday. The urine* ilioee ,]ikB«ifoU^ 
arid* ^4 ^l^^nUddi relieved since passing tte' salkl^ttfaom) 
deVcMdi'^^^';^ ^'' ' ■ '! V Im...- 

ItH^Q.uM'by ti^elt^ki to enter more at length npotf the^gdoerell 
hi^tJDJf^'i^i^e^^ viruses, as, with very little diflfereiiee^ p^fjMvi't 
orM d(!6i(}^ntiir'hatut^, what has been already attttedilsoflfr^ 
prises t^^'j^^ndt^kt circamstances, so far as the^hafe'COiHe lo 
mylciiciWlWge;' ''■ •' ' --• ' ^ .^ r-. u 

lii'Ve^e^iti^ ^t abbve facts, two or three int^r^siiag ^^ak»^ 
tiorfs ' fe\ig§e^ fti^iii^elves. Was this ghivel the pr<^w^:>^ 
disea^^£( 'acl;fdh iti the kidneys, and secret^ as th^ox&lkme^bf 
limeiicysitb' okide,br atiy other morbid and unhatehiUp¥oditcit'^ 
or was i^Mroaudied into the stomach with the ^atteM^driwk* 
I shall p(j>nsider the feet of this gravel coming from the M«y(Uten 
as 'iFully^ establiAed; for none who will give me HftiBS^ifor 
vepcftj^ m Ihe iatbove detail, can for a moment qite^dii Ibe 
renalpi-lgitt'bf thte sand, and its passage from the blikMerniMi 
the urJn^.' If it b^ a secretion by the kidneys, %ie n'^itdtfkllly 
inqliif-'^, is it tile result of morbid function withotitftn^^^t^ply 
ol^'t^y^^bliit^iils,— as by the use of siliceoiii wate>fe A¥'4i*er 
siVi^i^s^^ut>iliWtdk,-M)r does the morbid 6pferatftin'^oitei»l4h 
tli^m&^^^pi*atibil'and aggregation of ^e slli^eou&tttitteifsiiii 
the i^ater^ or fdiments ordinarily consumed by the patient? 
T^^ *Wgl^ly^|^^. h, .gpoeral , use in this n^ighbour>io6d are 
hardJ<^^aii<dJc<mlBilidim&iiind siiweoue matteti^ m iMtoioo ; aind 

* She had been taking the liquor ammon.acet 
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indofA ^ere.jutf^rftrofft^enfj^ urip^^,^%^tipij8, pertly 
iniC0nspgw»KI? iQifrWi^^^ llW»lUyu. Th(5 ,p^|?^^^ hQ^ey^r* is 
a^olil^v^iOf/tl^lcBffifl^csibirer and has beeo fesj(J^nthei;6.only 
abiMit,M»iffN^ei^) and during this time faa«^ rdaUy ysed the 
c«nsf9li fi«mp water ^ the place. She also states- that her 
gtaiBtdito^thor obliged her, when young, to drink a great dedl' of 
sei^tniter^iiiA4 sh^' thought the sand thus introduced might 
iu>iv;^^r appearing; but as many years have since elftpsed, we 
eta (faatdljr look to so remote an origin. There is oiie impor- 
tadt circuttitoiioe in her history which I must not ojsf^it^ that 
urinbty di|soffders prevail in her family. ^ , 

It occurred to me that there might be a possibility of a 
qjdaniiiy'ofiihis very fine siliceous sand being p^in^pp^^ up with 
^eiirate, and remaining in mechanical suspefi^^^i^i^i^o^ I, have 
docaiiDnaUy seen. In this way, perhaps, wow^ iQJg^ ^^ dis- 
posed to account for its appearance in the urine ^,J[;)(At; tjie 
dbjootions i(h such a solution are miany. and varipqfe[,,,tn the 
fin9it(iplace» others should be equally liable, undp;:, ?if^[^lw qjr- 
ewDfitaoces^ yet, notwithstanding I h^ve be^,,iii,^l;|^ nabit 
of attending ck>sely to the properties of the urine, I hayiQ never 
met with any instance of a similar nature, and it is Highly pro- 
fadble that i should have met with them had they occurred. 
Secoodlyi I have repeatedly been furnished, with portions of 
the jMto't pumped up in haste, and at a timp too when she 
^viaS'Ufi^g it, and passing this siliceous matter, but I could 
m^y^. detect the smallest portion of silex in mechanical sits- 

1, a BtntiQven granting that it might, and actually had beep so 
inlroduced in this instance, such a solution involves ^tili gjreater 
j^^iflloplties* If introduced into the stomachy doe;» tne silex 
x^rulfffgq^ digestion^ become dissolved, and thqs ,^nter tlie cir- 
4^)f^|og mass, and so arrive at the kidneys?, If so, it is 
^Vl^9>t that the kidneys must reorganise the s|I^.t9 ^i;Qcipi- 
ffialQ) tt'.in the. crystallized form, for this can.l^flly ^^^fif^^ted 
t^ny , wbere ^ *. It may be asked^ could. Ii9,t, ii}% ,§^x be 

, ..* But there is a still more weighty objection. If the seeds of pears, 
apples, and fruit-stones. &c., can resist the solvent' poVi^rsr^F the goitric 

Jtike, fte cannot w^ conceive theia adequate to thaaointicfiof. so re- 
fractory a substance as silex, at least under ordioaiy circumstances. 
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carried whole* without undergoing digestion^ to the IcidneyB, 
and ultiput^ m^ iU exit .with the w\mi . Xh^f^^^HH^tkon* 
ever, a number of objectioas to such e^ theory* In the first 
place, fruit«stones> grape-seeds, &c., which resist the digestive 
powers, are always voided with the exd^ment, and have ir6Ver 
been observed to pass with the urine« S^condt/, before riach-^ 
ing the kidneys * they must pass with the chyle into the circu-* 
lating massi and hence go the round of thb circulation. Now, 
we cannot conceive such hard gritty irritating matter pervafding 
the more deUcate tbsues and finer vessels, without excitmg 
violent inflammation and speedy disorganization. 

Upon reflection, ahd after dose attention to the circum- 
stances^ I am disposed to attribute the appearance of lihis 
matter to a morbid condition of the kidneys themselves, either 
generatbg the substance itself by a morbid process, or else 
separating it from the drink or aliment, and aggregating it into 
the masses and forms under which it appears mixed with the 
urine. 

In support of this view, I would observe that there is mani- 
fest disease in the kidneys as well as bladder, and a morbid 
condition of the uterus. There is evident tendency to urinary 
affections, attended^ as is mostly the case under such circum- 
stances, with an impaired state of the general health. There 
is'^ great ancdogy between the two cases, and between the 
general symptoms in each. 

There is, however, one fact clearly established by this paper; 
namely, that siliceous sand may — however introduced, or 
whencesoever its origin — form, in some cases, a portion of 
gravel, and from which we may infer that it may sometimes 
form a portion of urinary calculi. 

* There can be no doubt that fluids sometimes reach the kido^ anA 
bladder by a less circuitous route than the round of the circulation. The 
means by which this is effected, are at present involved in so much ob- 
scurity, tiiat nothing decisive has been determined relative to this ques- 
tion,, it has been supposed to be accomplished by transpu-atioD, and if 
it has so, it is evident that silex in the solid form, though in a state of 
ever so minute mechanical division, could not be thus conveyed to the 
kidneys ov. bladder. 
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O* A« *r(»t*'Bedoltth, w Brfofeich, Hp!b, % J9t. J. J, 

E^9ftT *^f^Ptiv^ r^ftder of the Mosaic history of 4he creation 
m^^V^ve ;felt soioe doubts respecting the true meting of tbo 
vfqt^J^df^iumt as it occurs ia the second chapter of Qenesi«« 
Oilthc lan^of Havilah, which the river Pison ** compassetb," it 
is sai^ that ^' the gold of that land is good } there is bd^um 
and thQ onyxHitone." It is scarcely possible to believe that 
the bdellium here mentioned signifies nothing more precious 
th^ the gum now known by that name. In tha eleventh 
chapter of Numbers it is said that ^* the manna waf a& 9ori-? 
ander ^eed, and the colour thereof as the colour of bd^ium/' 
Here the gum might naturally be regarded aa the. object of 
cpcoparison ; yet many conmientators^ both m^ei^^ and V(KH 
dem, have supposed it to be the pearl, heqius^ m^liu^ m 
white, and Havilah is understood to have been situated on t^ 
Persia^ Gulf, which abounds in pearls. We c^rt^^y m^, 
in this wayt give an apparently suitable explanatioa npt only of 
the valuable productions described as existing in the cpMntry 
through which one of the rivers of Paradi^ flowed i but^w)^ 
particularly of those objects with which maonai in regard to 
its colour, is compared. There yet remains, however, this very 
important objection to be got rid of. Why 6ho^ld pearlsf if 
they b^ jpaeant in the two passages cited, be there calltd 
Bedolach, and not ti. Dare, as in every other part of the Old 
Ti^tamantP It is evident that the interpretation "pearl" h^M 
only g^ne4 acceptance because that term« in the pass^gios 
where Bedolach occurs, would produce an agreement in th« 
sense ; and all further philological confirmation is, therefore, 
supposed unnecessary. 

Id my opinion, the Bedola, or Bedolach, of the book of Ge- 
nesis, is neither pearl, nor the gum called bdelliMmi ^nd that it 
must denote some other precious thing, — perhaps, lapis lazuli, 
I am aware it may be asked, whether it can be admitte4 that 
Bedolach belongs to the mineral kingdom, since It is not ex- 
pressly called a stone, as is the case, for example, with the 
stone shoham P But this objection is of little importance ; for. 
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were everything clearly and distinctly designated there would 
b^ ;»V^nci^^ fli^i of ,?li obscurity Afid{<?orQ^itoUn ikMrAcoai- 
iq9^.ii^,i^;/jn sjgifqi^i^gof precipns j)tanea»\Dft.aaUiy^QBi bjiitbeir 

owP;pa^tifi^l^r^W^l -• ' ' ">-'> "» iiJ5 .'>"»^' 

,. JU(|48t.la^}li« often made to perfoim «o im|X)tta^tifaitcfn 
the Indian cosmogony and mythology, atijA.:io'.feht)ste>of'IDfaaifet 
aij^jMonguly :which are borrowed from the indintt^h Ilts 
Sanscrit, aad a1^ it$ Thibet name is Veiduryat otVkidkrgkhy 
wbicl^jjprobably gave rise to its Mongul najae^-^B^di^irya^I^iIn 
thk,;^pelI^Upp of lapis lazuli the Mosaic BedolaciiuiQayt^be 
found without the least difficulty ; for languages imc^geMral, 
and more particularly the Asiatic, afford so many examples of 
the conversion of R into L, and of V into B, or rather of the 
cMfthiiHdto^ ^0f tiiose letters, that no linguist cati ^^it^e 
td adttilt tti»* fefct Moreover, I am not ignoratit Aai^he 
g*^^hil»e ' (# thte ancients is pretty generally supposed to' be 
lapis lazuli. This opinion, however, has no foundatibti in 
ajd^f^pr^yjifb^Jam willing to leave to it all the oredttte)^;diidh 
itoi^ :l?erptiU^. 1 :^ 

; ,,Qj^ t|^, ja^iUiable productions of the miDeral kifigdoiA BOfOA- 
tipt^^ .W Jthe.Buddah books, the following four may be 
reg^^ef^ ^. thi^ principal: namely^ Gold, Silver, Veidurydi, 
afl4 /Pi9fiWT»gf^ (J^by). The Ugyu, or Gyu (the orientftlZajJ^), 
}ilf^rfk^«,or,Maxakta (Emerald), Crystal, aod others, oocurir 
l^^ pften. iV^cording to those books, also^ the ea^ternndkoli- 
vify ^ 6iW^j;u, th$ fabulous mountain of the world B»Aemk\q( 
thQ,go^» (Uy wl^ich some understand the high land oC T^b^ 
ufx^,Gr/^^tJV9iXisLry)i consists of silver ; the soutfaernt ofveidi^- 
ryi(i; <tl^ western of padmaraga, or ruby; and the nordMti 
4^qlivity^ pf gold. In these boolcs crystal is sometime ^piit [for 
m)>y, apdi adcording to them, the principal eaaiera d^0r^>ftr 
t)}^ Gax^ (G;9nges)j flows on silver send; the aouthetii/i^r 
tl^, ^dl^p (Indus), on veidurya sand; the westeTDs(Otf)tfae 
Bat^spba (p^^i^Sj from baktra and cku^ a Thibet mmAcfig' 
nifj(|ng,*Vw^^*), op crystal sand; aad th^nortbero, or $«9ita« 
^^6^]^:?V^^.'^^^ is 9aidof these four strean^ that tJb^;apr»g 
at,^,s^9rt.,d,Wta)»c^ipp» each other, — from thesides^ iRdeed/l>f 
th^^g^i/ajTe ,ji^fk^ Map'am^ in the centre of which gn>wa ^ 
iit^i,J^^:p^X^9^^^^^ ^ ^^^^ itS; name ii^ift that {larfcfof 
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fiariTtljd serffontt) (mr^e^ who ifihabils ihb^iOt^- "W^cM^etve 
here, as in Genesis, four rivers take their so\!^rde*'fiWrti i' te»^ 
wfai^f mjrtha^fii OenesiB tha direction of the coiik^ bf tttcA of 
Abihiistncrtrdeicwbrt. ' ^ 

' 1 1 thcMfovfe codtlode, that Bedola, or Bedolach^ hiiSf peVhajf)^ 
tti^roAUineaniiig: that, m Genesis, chap, ii., ht^xiiMptt^ 
fabblyrsigtiifids Upts lazuli; and that, in Nmnbers, ct*i{^«':^i., 
itw^mean tbe^ett*known gum with which martua is &^)^^abed 
io'be coaipsaed, •' ^ ' ■ 

-^-^_ : • 1'""^ - 

Qn,^, J^rimcUic Siruciure in Sanditem iadtm^ ^^^f^r^ficM 
. Meul; and on certain Pri$matic Rooks fow;^ t«ri^q|?ffi(f« i^,^ 
, qluding the Columnar Sandstone of Dufhbarr Uy-jJ^jtM^c 

;, ij^Hqch. . , "i .:pxm .:/... 

Tflto'CDnki^on which maybe inrerred, betw^efhf tbe'^kye}fl6fal 
change in sandstone, that forms the subject btt/Ab ))iL^ dPftits 
ffap^Ty and that natural arrangement of the iaram^ krntf Which 
oecnr» in eertaia rocks, has induced me to dtefscrilye the HvlifMe 
id cme memoir. I will not pretend to pronbUnty ort tllb'ttfe'^e 
of probability that exists respecting this presnft^'dd'i^iiekibtY; 
tot it « dertufily such as to warrant a furtlier Vej^titibti '6f 
#fawkirietltieriments, and a further examinMioh of aria1og6us 
pbtooiseaa occurring in nature. However ithfbtmde^ (hat 
tfdppbsM iconnexion may be proved^ the restiltis o^ tfie arttfi- 
-ciU-'prbceas are intimately connected with so maAy ah^^tis 
fltoto oocun'ing in other solid substances, that it mu^be'coh- 
vid^wfl^as' only one example of a most important geR^ttd law, 
itfa^iafecti' of which have scarcely yet been exnmiriM,^and 
iwhitteikpeiis « wide field of experiment to f hbi^ Sivl6ritt' leisure 
sbdoopfCHlamrty may tempt to investigate if. ^ If, ft^ stfch 
-f^egbriiaKiMsif thdit kw may he ultimately kheVi^ii ttf^lf^'ati 
akM^d^o opetiation, such is its nature, that;i^|l<^ionn(!:^^ilot 
iN^^qoiifiwed t6 the nakroW extent of our ftifnabes^i^Md'cMlSdtblts, 
'Tbht which regulated the affinities of thei sttbifcift^es '^H these 
ttbfted opdrairi<Kis; has regutafed all thelt^heniii^ iyf Vildtui'e ; 
abd< (ii«I^U>b# itietf '4s only Ttiled by tho^^pd^^b H^Ml dciter- 
mine the combinations of the least of its atoms. 
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DMsMibg thtt part of the %iAjefct tot thtf 'i^rtsent, * t*le 
oHificial r^ulte tthich form the first pftrt 6rt%l3 paper are 
iiitere^iig,'eveD id an abfttract chemied view, frdtn theii- con- 
neiAoB vMi the aoBlogouB changet which sd tnstrf ^oihet soKd 
bodies undergo from the action of heat. In any point of Vie Wj 
a Aidr «o solitery and unexpected b deserving of reeord. 
• With respect to the geological (acts whith forth the second 
division of this paper, they are, indeed, too rftre to be very 
iatifiribctory, since they seem rather to belong to the class of 
exceptions than rules. Yet I trust it will appear, that they 
are united by one common band which removes them from the 
class of insulated facts, and gives them a more general interest 
Increased 'obAervaliOns will probably add to the number- and 
by trticing VaribtTs circumstances not to be found in these, hy 
which they may be accompanied, geologists may ultimately 
establish' a principle capable of explaining phenomena which 
bave hitherto been a source of no small difficulty. Should even 
the phcMoiMena here described prove incapable of being con^ 
iMcled with any important general principle, their singularity 
and miity t«tKter them worthy of record. The appearances at 
Dunbftr^ to partkular, have been so much misunderstood^ or 
so inadecjottlety examined, that it seemed necessary to place 
them in a clearer point of view. I can only regret the want of 
Biateibla sufficient to furnish a better connected train of evi- 
dence, on a subject which appears to comprise important Cdn- 
gcquenoea in geological science. 

Soise pbeaomena, which take place in glass, and in other 
solid bodies exposed to a continued heat incapable of bringibg 
them'inKya B«id state, induced me long ago to undertake a series 
of experiments on this subject. Some valuable resiilts were ob- 
tained, wkkii I shall probably take some future opport&nity of 
commmnlcttting through the medium of this Joiimal ; but ttife' 
imposmbtbty of preserving a continued heat for a efficient 
lengtkof tifiKS in a common laboratory, ultimately caused these 
experiments «o be at>a:ndoned. Among other substances, if 
was attempted to change the internal arrangement of thos6 
rocks^ which have1)een srtipposed to owe their origin to igneous 
fusion/ t>yil^e application of a heat incapable of producing that 
ultimate effect. Bat the defects of the furnaces already alluded 
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to, rendered it necessary to abandon this train of invcMtigation 
before any satisfactory or decided resnlts w^re obtained. Tbui 
the subject slept, without being forgotten, till it waa seviwed 
by the circumstance which I shall now proceed to commu- 
nicate. 

In taking down a blast farnace at the Old Park IxDOH^woilcfi 
near Shiffnall, which had been sixteen or eighteen years in 
constant work, the hearthstone was found to be broken* aod» 
at the same time, to present a remarkable reticulated surface* 
On examining the fragments after removalj it was found that 
they were split into polygonal compartments^ and some of them 
were therefore preserved. One of these was subjected to my 
examination by the Duke of Northumberland; in whose .pos- 
session it now iS; for the satisfaction of those who may wish to 
refer to the fact and its authorities. . . 

The hearthstone, it is well knowui lies at the bottom of the 
blast furnace, so as always to be covered with melted iron ait, a 
high heat, and to this heat it was unintermittiagly exposed during 
the whole period of years above-mentioned. The kind oi 
stone usually selected for this purpose is a fine-grained white 
sandstone, containing a very small proportion of argillaceous 
earth. It is either founds or imagined, tO be the least liable to 
fuse or crack in this high degree of heat. I have not been able 
to procure natural specimens of the rock from which the hearth 
in question was made ; and it is now impossible to asoertain its 
exact nature. It can only be concluded that, accoiding to 
general practice, the hearth in question was made of this 
variety of sandstone. 

The thickness of the fragment which I examined was about 
ten inches, which is understood to be that of the hearths It 
is everywhere divided into prisms, which, in son>e places, 
reach through the whole thickness^ but^ in others, only pene^ 
tr^te to a certain depth ; being gradually blended beneath with 
the solid mass. These prisms are sometimes tolerably legldar ? 
at others^ their sides undulate, but so as still to fit each otber^ 
without intervals, wherever they approximate« Their diameter 
varies from one inch to the half of that, and they contain, 
generally, five^ six, or seven sides. They are not absolntely in 
contact above> but they gradually approximate below ; appear- 
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ing to have been moflt separated wbere the heat has acted most 
inunediately ; thoogh from this appearance it is not unlikely 
that this separation has been produced by mechanical causes. 
Their structure bang tender, it is easy to imagine that the m- 
cessant motion of so heavy a fluid as iron along the surbce of 
the hearth^ had worn the sides of the prism so as gradulally to 
permit it to insinuate itself among them, and thus to cause a 
separation towards the upper extremities. It is essential to 
attend to this circumstance, becauses it involves an important 
question respecting the columnar trap rocks. In the desicca- 
tion of clays containing much water, a division of the mass 
takes place, which causes it to separate into parts of an irre- 
gular prismatic configuration. This is the effect of drying ; 
and, in consequence of the diminution of bulk thence resulting, 
the prisms are separated from each other by considerable inter- 
vals. In the colomnar trap rocks, on the contrary, the prisms 
remain in perfect contact ; proving that the configuration does 
not, in this case, depend on a general diminution of the bolk of 
the original mass. In the case of the sandstone in question » it 
is certain that it can undergo no loss of water sufficient to 
produce a separation of the mass from that cause ; while the 
absolute contact of the prisms, where they have not been ex- 
posed to causes of waste, proves that the separation into these 
forms is the consequence of circumstances of some other nature. 
On examining with a magnifying glass the texture of this 
sandstone in its present state, the most remarkable change b 
the want of angularity in the particles of the sand. It is true 
that this may have been the original character of the stone, but 
it is accompanied by an occasional vitreous splendour in, some 
of them, which seems to prove that their surfaces have been 
slightly fused. It does not follow, however, that this is a fusion 
of quartz ; it is more likely to be a glass produced by a combi- 
nation of the argillaceous earth, where the two have been in 
contact. The small opaque particles which seem to be inter- 
mixed with the grains of quartz, may possibly consist of the 
supposed argillaceous earth of the original stone ; but they are 
so difficult to determine, that I am even inclined to doubt if 
this Specimen ever contaiiied any clay, and whether it is not a 
simple sandstone. It has certainly undeiigone some change 3 
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but that is of such a nature, that the lens, at leasts is incapa- 
ble^^f determining^ \\hat jt red is. It is necessary yet to 
o]>|gjjVpi^j:;(?^^t^g the character of this burnt sandstone, that 
*flf'§ft^ l^f being white, as in its original state, it is of a grey 
fifV^i'iiu^^^llfi ^fl examining it with the lens, it is easy to see 
t^^jj^jf^^s^pf d^rk grey and transparent quartz are inter- 
miie^ ;?yUn the colourless and transparent; so as to produce 
this effect. The nature of this change in the quartz is not 
intelligible; and the specimen presents no other appearances 
that I could discover, capable of throwing any light 00 the 
subject. , 

^^ ^^d formerly been proved, by the occurrences so common 
in glass-houses and iron-furnaces, among the glasses and slags 
which^ ha v^ remained long in the fire, that^ in a long continued 
}i^^. 9f;; lather during a process of slow cooling, the^e sub- 
stances were capable of crystallizing, so as, on solidifying, to 
lose their ordinary character of glass, and to assume the crys- 
lja^ly|(|^^prrangement found in many kinds of rock. The expe- 
riments of Mr. Watt and others, on stones fused and treated in 
the same manner, confirmed their accidental results. But it 
remained to be proved that heat applied to rocks in a degree 
inferior to that which is required to effect their fusion, was 
capable, of changing in an analogous manner the internal 
arrangement of their particles, as happens in the case of spntie 
other solid bodies. This was the object of the experiments 
which, as already mentioned, I undertook without success, but 
which this accidental experiment has proved to be possible, -^^j 

But the change, in this case, is not a change of that which 
is properly to be considered the crystalline arrangement of 
particles. There appears to be no such arrangenient in sand- 
stones ; i>or are there any of the characters of true crystalliza- 
tion iu the prismatic structure which has followed the action 
ofi^^^ heat in this instance. o-Ti;;a.-ii} srO lo nolis. 

What the real nature of this analogy between theiCrystgHipe 
and concretionary structure in rocks may be, it is impossible 
to iponjecture, ignorant as we are of the real naturg of bqth 
these processes. In crystallization, we can see, that the crys- 
tals, assuming the integral form or molecule, is the miost siniple, 
consists of similarly formed parts, divisiblq, as fi^f as we have 
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yet discovered, without end. In the coacretionary structaro, 
DO such divisibUi^ occurs ; but the pseudo**crystolline form, 
which it aiiOiB^, is only divisible into shapeless part3> which 
bear so relation to each other, or to the general figure of 
which they are the constituents. Yet it is probable, that even 
the crystal must be constituted in the same manner ; and that 
the ultimate particles, or atoms of matter of which it is com-< 
posed, have no forms coincident with that of the. molecule 
which they generate. 

Whatever the differences between true crystallization and 
the concretionary structure in rocks may be, there is, at any 
rate, an analogy sufficient to show that both arrangements have 
been produced by certain attractions among small particles, 
tending to arrange them in particular forms. In the crystalline 
structiiie, that attraction has been exerted, either among sioiple 
atoms, or among definite combinations of these, free to act 
and move in the directions to which they are impelled by 
certain unknown laws, in consequence of the fluidity of the 
mass of which they formed the parts. In the concnstionary 
arrangement, or the contrary, from every thing as yet known, 
the motions of the parts have been limited ; either by their 
figure, balk, or imperfect capability of motion ; or in conse- 
quence oi previous determined combinations, perhaps of a 
more compUcated nature, and of the want of a fluidity, enabling 
them to assume the disposition to which they might possibly 
have tended under more favourable circumstances. 

It is impossible^ at present, to illustrate this obscure subject 
further ; but it is evident, that on examining the various expe- 
riments that bear on this question, the action of fire is capable 
of producing both the crystalline and the concretionary, arrange* 
ment* 

I In simple crystallizable bodies, heat changes the crystalline 
arrangement, even though the substance remains solid ; in the 
case of this sandstone, it has generated the concretionary 
structure. In .glass, it seems to produce a crystalline arrangei^ 
ment also ; but, in this case, it is probable the change does 
not resemble that which takes place in metals, but that the 
nature of the combination of the integrant substances is altered. 
In fluid rocks^ the parts being free to move, and the particles 
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of the different substances to enter into new combinations, it 
generates the crystalline structure; and here, also, we may 
observe that there is an analogy between the effects, the same 
cause producing the crystalline structure where the rock is 
fluids and the concretionary where it does not lose its solidity. 

If^ therefore, the limited experiments which have been 
hitherto made in our laboratories have thrown light on the 
Crystalline structure of certain rocks, by proving that this may 
have taken place from a state of igneous fluidity, the accidental 
experiment here described may, perhaps, tend to throw a 
similar light on the concretionary structure of rocks. The 
experiment, indeed, is as yet solitary; but even n solitary 
experiment it the result of a law, and that law must act in 
every other case, where the circumstances are the same. W« 
iooay therefore infer, without much hazard of error, that the 
long-continued application of a certain degree of heat to a 
sandstone of certain coinposition, will, in all cases, under 
identical circumstances, generate in it the prismatic concre- 
tionary structure. It will hereafter be shown, in the second 
part of this paper, how this principle may be applied to the 
solution of some difficult cases in geology. 

How far we may venture to extend this principle from sand- 
stone to other Tocks, is a question to which no decided answer 
can be given. It may easily be conjectured that I here tillude 
to the trap rocks, which present examples of the concretionary 
structure the most remarkable and frequent among those with 
which we are acquainted. 

To illustrate this subject as it merits, it would be necessary 
to put it to the test of direct experiments modelled on that 
which is here recorded. What time would be necessary to 
produce a result, if a result is to be produced, is uncertain. I 
have attempted in vain, by inquiries among iron^founders, to 
learn what length of time the exposure to heat was required to 
produce the prismatic configuration of the hearth sandstone. 
But the destinction of a furnace is a rare occurrence, and the 
time which it remains at work is such, that there seems no 
"possibility of discovering the nrinimum of time required for 
this effect. Still, the experiment might be tried in the hands 
of those who are conveniently situated for that purpose, by 
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exposing various trap rocks, as, for example, basalts, of suffi- 
cient bulk, to a heat short of that required to fuse them, and 
for a sufficient length of time, to be determined only by repeated 
examinations. Should such a result take place as that >yhich 
has occurred in the sandstones, we should then be in ipossession 
of a valuable fact from which to deduce a train of g^logical 
reasoning respecting the figured traps, which must now be 
supplied by conjectures and analogies. What may be offered 
on that subject I shall now defer, till the natural appearances, 
which resemble the artificial one already described, have been 
detailed. 

I shall now, therefore, proceed to describe some appearances 
in nature, which appear not only to illustrate the preceding 
experiment, if such it may be called, but to show the con- 
nexion which it has with similar phenomena in the structure of 
rocks. That connexion it must, however, be admitted, hangs 
on a hypothetical view of a cause ; or rather, on an inference 
regarding the probable action, in this particular instance, of a 
certain state of things which is now almost universally admitted 
to have existed. But the nature of the reasoning on this 
subject will be better, understood when the appearances them- 
selves have been described. 

That substance known by the name of '^ columnar ironstone*' 
is probably familiar to most mineralogists. It is found under 
many different modifications, and these principally relate to 
the sizes of the prisms of which it is composed. For the 
objects of the question in view, although it is not useless to 
inquire respecting the causes of this peculiar configuration, it 
is impossible to reason very satisfactorily from it, unless the 
geological situation of all such specimens were carefully 
examined. Unfortunately, the only instances with which I am 
practically acquainted are those which occur in Arran, which 
I have described in my work on the Western Islands of Scot- 
land. 

These examples are noted for the large size of the prisms, 
and for the facility with which they separate into short joints ; 
while, in one of them, there is further a peculiar character 
produced by a groove or channel on the ends of the prisms, 
and parallel to their sides. These peculiarities, however, seem 
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to have no particular connexion with the question now under 
consideration. 

It !* proper to remark, however, that this bed of ironstone, 
as it' i^ called, might equally be termed a shale, in which the 
red oxide' of iron abounds in an unusual degree. Such acom<- 
podtiotl of clay and iron is, indeed, that of all iron stones. In 
this'pkce many of the shales are highly ferriferous, being of 
red,'yenow, and purple colours ; so that while the exact limits 
of ferriferous shale and argillaceous ironstone cannot be defined 
in the abstract, neither, in this place, can it be said that many 
of these beds are not formed of the latter substance. The 
shales also pass so gradually, in respect to composition, into 
the columnar ironstone which occurs near them, that the 
differences are often not perceptible. The columnar bed under 
review might, indeed, with equal propriety, be called a ferri- 
ferous shale ; or else the shales of the same character should 
rank, like it, with the ironstones. 

I must remark that the surface of the columnar ironstone 
in this place being exposed, there is ready access, not only to 
this bed itself, but to all the surrounding rocks. These ixKrks 
are sandstones, shales, and limestones, of various characters ; 
all of them appertaining to that series of red sandstone which 
forms this quarter of Arran, and which extends across the 
whole of Scotland to the eastern shore. Besides these, veins 
of trap occur in the immediate neighbourhood; some of them 
intersecting the strata, and others following the same parallel 
course, so as to appear interstratified with them. It ought still 
to be observed, that although masses of superincumbent trap 
are not found at this particular place, they abound in other 
places in Arran, not far off; forming, indeed, a considerable 
portion of this island. As the reasoning which it is intended 
to apply to this phenomenon applies equally to the case next 
to be described, I shall not now enter on it, but defer the whole 
argument till the history of this also has been given. 

In the island of Rum there is a mass of sandstone, similar 
to that of Sky, which, in some places, is covered by trap rocks 
of various characters. Under the hill of Scuirmore, this sand- 
stone lies under that basaltic rock so remarkable for the quan- 
tity of heliotrope which it contains. In one place the bed is 
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divided naturally ioto rogular prisms, of a diameter not exceed^ 
ing two or three inches ; which^ being detached, may often be 
found on the beach. It is not possible to ascertain the extent 
of this appearance^ because the greater part of the cliff is abso- 
lutely inaccessible. Standing alone, it is not a circumstance^ 
perhaps, to have excited much interest ; but when connected 
with Uie. phenomena next to be described, it forms a valuable 
addition to a collection of facts as yet, it is true^ rather too 
limited to be of a very satisfactory nature. 

It has long been known, that a collection of columns of 
considerable size exists at the pier of Dunbar ; and it has been 
examined, perhaps, by every mineralogist who has resided in 
or visited this country. This rock has been known by different 
names, having been called a red basalt, and a columnar jasper* 
It will presently be seen that it bears no relation to basalt^ 
being a stratified rock ; and that, instead of consisting of one 
substance only, the prisms are formed of different minerals or 
rocks, appointed by the common bond of juxtaposition and 
form. The probable causes of their variety, and of their real 
nature and origin, will be rendered sufficiently apparent when 
their true geological connexions are described. 

The whole of this shore consists of that red sandstone 
already mentioned as reaching from Arran across the centre of 
Scotland. It is true that, between the two, there is no conti* 
nuity of connexion visible ; but their relatbns to the subjacent 
and superincumbent strata, and their characters, are, in all 
essential points^ the same. This sandstone is the ohl red sand- 
stone of certain geologists. 

The substances of which the series consists at this place are, 
principally, a red argillaceous sandstone, with which are inter- 
stratified red ferriferous shales, common lead-blue shales, 
white sandstones, and some slender laminae of an impure cal«- 
careous rock. The principal limestones lie higher up in the 
series, which, as is well known, is followed by the coal-field of 
this coast. 

Another circumstance respecting the general structure of this 
country must yet be noticed, to render the geobgioal descrip^ 
tion complete. It contains, in several places, insulated and 
auperincumbent masses of trap> together with veins of the 
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iame roclc. The Bass^ Traprain Law, and North Berwick Law, 
are the most conspicuous of these : but many of smaller dimen- 
sions* scarcely raised above the general surface^ occur in other 
places. It is further obvious, that many of these detached 
masses of trap are undergoing a rapid decomposition ; gradu- 
ally mouldering into soil, and leaving exposed, or at least only 
covered with loose clay and earth, the stratified rocks wbiok 
they once concealed. 

I have yet to remark, that the general inclinations of the 
sandstone strata are various, but almost always inconsiderable; 
and this comprises all that appears necessary to render the 
geological structure of this district intelligible. 

The strata of the red sandstone, as they appear near Dun^- 
bar^ dip to the south*east, or thereabouts, at an angle of nine 
or ten degrees; and, in most places along this shore, they 
present a very consistent regularity. Immediately at the town, 
however, they are confused and irregular for a small space ; 
and here also there are intermixed with the red strata some 
beds of white calcareous sandstones veined with red. 

In ^carefully tracing these beds to the pier, where the 
columnar appearances already mentioned are found, it is easy 
to see that this mass of prisms is a portion of one of these 
beds, or that the bed is, in this particular place, divided by a 
prismatic configuration. The area of the columnar part is 
such as might be contained in a space of 80 or 100 yards by 
30 ; but accuracy in this point is of no consequence : neither 
is it possible to be obtained, as there is such a gradation from 
the simple undivided stratum into the prismatic part, that the 
limits of the latter cannot be fixed. 

It is, indeed, easy to see, on a careful inspection, that the 
prismatic configuration is assumed by the common sandstone 
bed in a very gradual manner. The mere indications of an 
irregular vertical division are first seen ; and these are followed 
by a definite outline on the surface, making the figure of a 
prism which is still incapable of being separated from the sur- 
rounding parts. By degrees, these markings increase, so as 
to leave hollowed lines in the rocks ; and, in a further progress 
to the perfect structure, the prisms are not only seen to be dis- 
tinct, but, having been irregularly broken off at unequal altir 
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tudes, they form an uneven colamaar* floor resembling the 
well-known causaway of S tafia* This vety pisrfectpartof the 
structure does not, however, occupy a qpaoe of more than a 
few square yards. 

As the columnar division takes place in the nnuiner most 
common in the trap rocks, namely, at right angles to the stra- 
tum, the vertical inclination of the protruding ccHumns is ten 
degrees, or thereabout. Their diameters vary from eighteen 
inches to two feet, or more ; and, as far as can be discovered , 
their greatest altitude is about ten or twelve feet. It is not 
certain, however, that this is their total height, or the greatest 
thickness of the prismatic part of the sand^one bed; as a 
great part of the surface has been broken or worn away during 
the lapse of time. The angles of the prisms vary in number; 




Fiff. 1. Concentric Structure of ike Coiumna at Dunbar 

but^ like the cases most frequent in the trap rocks, forms of 
five^ six^ and seven sides are the most numerous. They do not 
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appear to be anywhere jointed, but they break at right angles 
to their axes. Neither do they present any marks of that 
peculiar channelling on the surface which occurs in the shale 
of Arran. 

Independently of this decided configuration, there are some 
indications of an internal structure in this sandstone bed» 
connected with the prismatic form, which it is necessary to 
notice. 

Where the first indication of the future division into columns 
takes place (see fig, \.)y the primary or bounding lines by 
which they are indicated are often filled with a series of con* 
centric lines, distinguished by some differences both of colour 
and texture, and commonly by white lines on a red ground. 
This circumstance presents an interesting analogy to the case 




Fig, 2. Subdivided Pritmaiic Structure of the Column* at Dunbar. 

of the basalts, in which, from their eventual decomposition in 
successive crusts^ it appears probable that they possess an 
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origiDAl internal corresponding structore, although that is not 
Yisible in the fresh rock, perhaps in consequence of the nature 
and uniformity of the colour. Having, in another oommoni-* 
cation, stated the facts and arguments on both sides respecting 
this process in basalts, I need not notice it further here. But 
it is plain in the case of this sandstone, that any exfoliotioii 
which the prisms may eventually undergo will not be the con- 
sequence of superficial decomposition from the action of tbo 
air, but will have its foundation in a peculiar concretionary 
structure of a laminar nature concentric to the axes or drcum-* 
fereaces of the prisms. 

Another remarkable variety of internal concretionary stmc-* 
ture also occurs here (see fig. 2)* In this a minute columnar 
tendency [^within the principal column is indicated in itlie 
same manner by variations of colour. Whether this is ulti- 
mately to become actually divided into small prisms cannot 
be conjectured ; but no marks of such division are as yet to be 
seen. But I must remark that this case also presents an exact 
analogy to one occurring in a trap rock (hard claystone) in 
Morven, where a similar large division of the rock is sub- 
divided into prisms of half an inch, less and more, in diameter, 
which are capable of being removed to the depth of two or 
three inches. A parallel case occurs also at Strontian. It is, 
lastly, necessary to describe the variations of mineral character 
which this bed of sandstone undergoes, when it will be seen 
what the true nature of these disputed columns is. 

The bed, in its ordinary state, is, as already remarked, the 
common red sandstone of the country, and consists, either of 
red quartz sand alone, or of quartz mixed with red clay, or 
with calcareous earth, or both. It is often so charged with 
clay, as almost imperceptibly to pass into a red shale. In the 
transition, there are, of course, many arenaceous, scarcely de- 
finable substances, of an intermediate nature. Although the 
general mass of the bed is red, there are white portions inter- 
mixed ; but these are small in quantity when compared to the 
red part of the rock. 

It is very perceptible that the greater part of this bed, where 
it is here acces^ble, is harder than thi^ rock generally is found 
to be in this neighbourhood. But it bec<»nes decidedly more 
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indurated where it approximates to (he colamnar ports. These 
are, in many places» ei^remely hard ; but that character is not 
universal, and the causes of these differences are very easily 
explained, when die variations of character in the unaltered 
part of the bed are considered. Some of the columns thus 
consist of sandstone highly indurated, while others are formed 
of the same iiklurated shale as that of Arran already described, 
and might thus with the same propriety be called columnar 
ironstone. In some places the columns consist of jasper ; that 
is to say> the argillaceous sandstone is here indurated to such 
a degree, as to put on the appearance and characters of that 
rock. It i» thus plain, that the term columnar jasper has 
been improperly applied to this whole mass of prisms, as the 
occurrence of this particular substance is but partial. It is 
indeed so irregular as not even to exist necessarily throughout 
the whole of any one column, or a single column is not always 
formed of one substance ; as for example, of jasper, of ferru-» 
ginous hard shale, or ironstone, or of indurated sandstone. On 
the contrary, the jasper often forms a very small part of one 
column, and all these substances are sometimes found inter-* 
mixed in the same. This is a circumstance, therefore, which 
may easily be understood from considering, as already hinted, 
the mixed and irregular nature of the sandstone bed where it 
retains its natural form and disposition. 

It is now necessary to inquire respecting the probable cause 
to which these prismatic concretions owe their forms and origin. 
It is no assumption, if a fact, to use this language. If there is 
anything certain in the whole range of geological science, it is 
that the secondary strata have been deposited from water, at 
least essentially, in their present predominant forms; and 
from this cause they assume that simple stratified appearance 
which is the natural result of this process, and on which it is 
quite unnecessary to dwell. But, in many places, they are 
partially modified, or present appearances of a limited nature, 
inconsistent with their prevailing oharacters^ and probably, 
therefore, the consequences of actions of a different and local 
nature^ simultaneous with, or posterior to their deposition. 

The structure in question must be ranked with these, as 
no depositions of earths from water, under the usual circum- 
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stances, can be conceived capable of producing the effects 
under examinatSon. Their partial arid limited ' nature also 
proves that two causes have acted in this case. ' 

The reader who has attended to the ^at^ent at fli'e/ 'com- 
mencement of this paper, is doubtless prepared to feXpeCt'that 
the prismatic structure in the instances which haVe hoW'bfeen 
described are attributed to the action of heat. I ^hall dtt^chpt 
to arrange the arguments which I have to offer in support of 
this opinion in the most intelligible form. I ma&e no scruple 
in assttdiirig that which all rational geologists now tidmit, 
namely, that the trap»rocks are the produce of igneous fusion ; 
and^ in taking this for granted, the source of heat,' so fttr as 
it concerri^ ttrese sandstones, is established. 

Nbw;' 111 *^ry many cases where trap rocks are fbund in 
contact with^iiertain strata, these are found to have undergone 
particular changes within certain limited distances of the places 
of eontiact. Thus, shale is converted into siliceous schist, 
eailhy likhestorie is crystallized, highly argillaceous limestone 
becomes dhert, and Tarious argillaceous rocks pass into Varieties 
of ja:spfer; ^ 

' The 'fi^alions between the several varieties of this latter 
subsCahde thus produced, and the various natural or original 
stmtai'froin yhich they have been formed, are those which 
pferticulaily bear on the present question. The purer clays 
are fbu'hdtobe converted into fine jaspers of a resinous aspect, 
as I have shewn in a former paper in this Joui^nal. ' The 
argillacebus white sandstones are changed into jaspers of a 
less perfect character, which vary also in the same place, ac- 
cording to previous varieties in the composition of the different 
beds'fhDfm which they have been derived, and to whibh they 
may stilt be traced. The red argillaceous sandstones are trOn- 
verted into red jaspers, of characters equally varying, aetrird- 
ing to the previous nature of the original rock, or to It^ dis- 
tance 'fttnti the source of the heat ; and the examt^les trf^'tlris 
are So iamitiar to all practical geologists, as not to require 
being specified. The shales which contain much siliceous 
mattet, are, in the same situations, converted into ironstone 
and ifito Jasper ; and, in the same manner, the incompact 
highly ferrtiginous clays become, according to their capacity 
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and other circumstances, one of other of these substances. 
That the effects there enumerated take place in innumerable 
instanqea is fuUy demonstrated* That they sometimes do not 
occur where they might be expected is equally admitted. But 
it is noX neqes^ary to show reasons for these exceptions^ as the 
discussion would be here out of. place, and has often been 
before the public in many different forms. 

It is therefore proved by natural appearances, or in the great 
experiments of nature, that the action of heat existing in the 
trap, rocks is capable, among other changes, of converting red 
argill^eous sandstone, and ferrugino-siliceous shales into 
jasper, and the latter, under other modifications^ into ironstone. 
It was also shewn in the first part of this paper, that the action 
of artificial heat was capable of producing the prismatic struc- 
ture in sandstone. 

It remains to produce an instance in natuie where the pre- 
sence of tmp and the prismatic form in the sandstone near it 
concur ; and this example is' found in the instance in Rum 
above mentioned. It will probably be found in many other 
places, when the facts and reasonings which this paper now 
promulgates for the first time shall become known to ge^ologists. 

As the action of heat, therefore, or the presence of trap, and 
its presumed influence over the strata, have been shewn capable 
of producing, separately, either the prismatic configuration, or 
the change to jasper in certain modifications of sandstone, and 
that ins.tances of each of these have been adduced, it does not 
seem at all illogical to conclude, that the same cnuse may pro- 
duce both these effects united. I must regret that I cannot 
produpe an actual instance of the contact of trap with this 
union of the jaspideous character and the prismatic structure, 
but future. researches will probably discover them. . 

In.defect of this, we can only be guided by reasonings from 
analogy, in attempting to explain the causes of the peculiar 
natuiie of the three examples described in th^ aepqnd part of 
this paper. 

The case of Rum is indeed proved; since, .^ already 
observed, the trap is found in contact wi^h th^ pjismatic sand- 
stone. In Arran, the presence of trap, in various parts of the 
tract in which the prismatic ironstone occurs, is evident ; and 
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from the facility vith which this rock is often decomposed and 
removed, and the g^eat destruction of substances here visible, 
it is not improbable that some tnass of it has once been m 
contact with the columnar part of the bed of shale which forma 
the ironstone under review. 

In describing the country about Dunbar^ I shewed that 
detached superincumbent masses of trap occurred in various 
places, and that, in many, they gave striking marks of rapid 
decomposition. The ultimate removal of such masses is 
proved by their gradual evanescence in other parts of Scotland ; 
in many districts of which they may be tra^^ed gradually di*-^ 
minishing in size as they recede from some lai^r mass, till 
they vatii»h, leaving proo& of their former existence in this 
peculiar nature of a soil, which those who have once been 
intimate with it will never fail to recognize. The conclusion 
to be drawn from this reiasoning is^ that one of these masses of 
trtfp has originally covered the prismatic sandstone of Dunbar, 
and that to the influence of this is owing the change both of 
Structure and mineral character which it has undergone. 

In terminating these remarks^ I do not feel it necessary to 
account for exceptions ; for it may be said, that this effect, if 
depending on that cause^ ought to occur more frequently. 
The common answer to this often-repeated objection against 
all general conclusions from particular facts is sufficient. 
Nothing can be pronounced an exception till all the conco* 
mitant circumstances, or those capable of modifying the pre- 
sumed results, are known. 

Of these we know little at any time ; and the objection, 
such as it is, applies equally to every case where the influence 
of trap on the neighbouring rocks is visible. 

It now remains to inquire how far the preceding facts and 
reasonings can be applied to the often-discussed question of 
the prismatic configuration of the trap rocks. Here we have; 
at least, sortie strong analogies to guide us. It is certain that, 
after such fluid masses had become solid, they must* for a long 
period, have retained a considerable degree of heat, and Under- 
gone a process of slow cooling. It has, indeed, been supposed 
by many, that the prismatic configuration in the traps has 
taken place during the act of consolidation, or that it was k 
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•crystalline process. To apply that term to it is inconect ; it 
is a concretionary Mructure, and, from the examples in sand-* 
stone which have been described, it is more likely to have 
taken place in the solid than in the fluid mass. The same 
reasoning applies to the prismatic lavas» which, indeed, are 
themselves sufficient to prove that this structure is the result 
of beati at whatsoever period and state of the lava it may have 
acted. 

Fin^dly, as in the Dunbar sandstone the concentric concre* 
iionary structure of the prisms has been shown to exwt, and 
jthat this arrangement is common in the columnar traps* as is 
proved by their decomposition, it is probable that in the latter^ 
as in the former case, it has been produced during the solid 
state of the rock. 

It is impossible to illustrate this subject further, in the 
present state of our knowledge ; nor is it very lilely that any 
satisfactory proofs of it can be derived from nature. It is not 
easy, at least, to conjecture how such proofs can be discovered. 
That it might be put to the test of direct experiment I have 
already suggested ; and repeating the hope that such experi- 
ments will be instituted, I shall now conclude this commu* 
nication. 



Experiments on Indigo. 

[From a Calcutta Joama].] 

Chemists in Europe, who have engaged iq the examination of 
indigo, have generdly had to deal with tlie prepared colouring 
matter as manufactured for the market; and have therefore 
limited themselves to the separation and measurement of the 
foreign ingredients with which it was contaminated, — to the 
properties of the pure colouring matter itself, — and to the anar 
lysis of its chemical composition. The rationale of what passes 
in the process of the manufacture may be, and has been, deduced 
.with tolerable certainty from the discoveries thus made ; but 
where we have the whole fermentation carried on among us on 
im immense scale,-— when we have the indigo in its nascent 



Digitized by 



Googk 



266 Experiments on Indigo. 

/ ' • ', t: \'.' . uj;r ti Mii l)j4:.. 

stat^, and in its colourless soluble 8taie,}^^j,Cji^;f^e^flC,J}gpg 
submitted to tests and processes, it becpo^ a;p^a(t^^^4(jjiqi]s 
interest to follow the changes of this s^Qg4l^,^^\»^ai)g§,l^d 
compare them with the theories formed iQ. tl^ ^!^f)9^f9r\ffiii^^ 
home. ., uii) .hJiy\it» 

It is, however, more than a mere matteip of jqujrJQ^^ set 
on a sound basis the causes of the different )[Qani[mJ^(^pi\{^|uiid 
to examine the real effect of processes in whi,ch:^,^i|^pBpt 
manufacturers have a diversity of practice ; — alt^Qi^gl^^^itjg^t 
be confessed that, setting aside the difference {Ofqpajl^^ipflj^e 
plant, from season, care in its cultivation, soil, aod oth^r,(;^ses, 
the business of the vats is so simple as to allow of little .devia- 
tion in practice or result. ,. i,, ;• /. 

The most ^oi^venient manner of bringing before. .the. rf&der 
the varipus : subjects of a short series of experinientfs^wlifch I 
made this JSpson^ in conjunction with ao inteUig^l;,.f4OTd 
enga^^ed in an indigo establishment, will be to incQ^[X)]^^,t)Vr>P 
with a relation of the general process of maniifactuf;ef,.|f)i^I 
^hink it will save a good deal of repetition and .qqi^an^tiqo^ ^o 
give in the first place an epitome of what has alr/sfKly .1^^ y^' 
ten on the subject ; that is, on the qualities and pji^op^ties of 
indigo itself, which have been elaborately exaix^i net}, J)}S,j^^- 
man, Berthollet, Chevreyl, Thompson, Crum» ,.ajuj ^a^jejj^jijjlpy 
Berzelius. Their notices extend to minute details, of (^e^^fjti^n 
of every neutral salt, acid, and alkali of the chemical. ,9^eqidar ; 
but the general results which are likely to be u^fu|,,^(^e 
manufacturer may be condensed into a very small spa.9^r ,^ 1 1 

Indigo is a definite vegetable product, which p,^^^i^^^ 
exist, in greater or less quantity, in a variety of jpljoa^s^^jar 
rather the elements of which it is compo^ are foupt} i^^^^ii^l^ 
plants; for it is not until the juices of the vegetabje^l^^gip^o 
act upon one another in fermentation^ that indigp^is ^f^Qfg^. 
It ^ig^t ,p^t ^t be supposed that the green colopi;,p£)|r}ants 
was 9jQ^n^ef^e(^,ji[^th the presence of indigp ; bujt thi^p^.f^t^t^e 
(;a^^^artf^ft^r^e leaves have been steeped in tl^ i^i^^^^t)^ 
re^i^ix e;itii»ly. their original coloiur. . , ., \ •>,;,? 

.>yhepijBr8)t ^s^olyed froni the pl9at,. the ipdigOjisip a'/oolq^r- 
less sta^q, aiidis readily ssoluble in waJtier tuhut M beci/^pe^ l^lpe 
on absorbing oxygen from the air, and appears then to have 
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assumed the nature of a peroxide, for it is very unalterable, 
quite insoluble in water; alcohol, ether, saline infusions, alkalies, 
^nA dihiteacidfsl Cbhceutrated sulphuric acid alone acts as a 
solvent, urichobt changing its nature. Nitric acid converts it 
into ^yeUow bitter principle. Acetic acid by degrees deoxy- 
diies it. Chlorine also destroys its colour immediately. 

In sayihg that concentrated sulphuric acid effects no change 
npe«i indigo, I am not strictly correct. It does not destroy the 
colouring matter, or cause a decomposition, as would be the 
one widi most other vegetable compounds ; but the researches 
of Crum and Berzelius have rendered it probable, that three 
different modifications, of indigo may be brought about by the 
agency of this acid, differing from one another in the quality of 
oxygen or of water in their composition. 

The three modifications are thus distinguished : — 

1. The Pure Indigo, which is obtained by sublimation from 
the crude cakes at a temperature of SSCT. This i$ crystal- 
ITzedin long flat prismatic needles; has a copper colour by 
Inflected, and a fine blue by transmitted light. ' II sublimes 
entirely at the temperature stated, without residue: its specific 
gravity is 1.3S. 

2. CeruUn, or Saxon Blue^ is obtained by digesting the 
(bfmer substance in sulphuric acid : it is supposed by Crum to 
have lost its water of composition thereby. Ii^ is soluble in 
water, but is precipitated by most of the neutral'salts. 

H:'Phenmn, or Purple Indigo^ is obtained by Suddenly 
diluting the sulphuric acid which has begun to dissolve indigo. 
It separates as an insoluble powder, which when filtered and 
wttehed, is soluble in pure boiling water, and may be procured 
asr a precipitate again by the addition of any iTeuhal salt. 
Ptienicin is supposed by Berzelius to be an interinecliate state 
between soluble and insoluble indigo ; but Crura asserts that 
lOaimrtfe of indigo will yield 120 of phenicin. ' 

"Tie' indigo of commerce most probably ranks tinder one of 
tHe^two latter denominations, or, perhaps, bbth df'ifhem'; for 
th^recart be little doubt that some new combinaltroti of^enients 
takes place in the sublimation of the ** pure'* Or *^ crystiTfized 
indigo," since with the utmost care, not more than one-fifth of 
the weight of cryjstals can be procured ; and, during their forma- 

OCT.— DBC. 1829'. T 
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lion, first, aqueous vapour, th^n gas is extricated ; and q, red 
coloured oil ; and a large residue of charcoal is left behind ; 
whereas the crystals^ once formed, are volatilizable without any 
loss or carbonaceous residue. A« the crystallized state, and tbe 
resistance to destructive agencies at an eleyated ten^per^ture^ 
are the sure signs of a definite, and generally of a simply atomic 
.composition, we should expect to find tolerable accordance in 
the analysis of the crystals of indigo. I have only be^n able to 
find two made by difierept chemists, but they are greatly al 
variance with one another *• 

Pt4re indigo, anolyzei by Tkatn^on by Crum, 

Consists of Oxygen . 46.154 . . . 12.60 

Carbon . 40.384 . . . 73.2? 

Azote . 13.462 . . . 11.26 

Hydrogen . . 2.9^ 

lOu! 100. 

The ofher varieties are stated by Crum to be thus composed : 
Cerulin, Phenidn, 

Oxygen . . . 29.0 . . . 21.6 

Carbon . . . 57.8 . . . 64.9 

Awte ... 8.4 . . . 9.6 

Hydrogen . . 4.8 . . . 4.0 

100. 100. 

If the composition givep by Thomson be correct, indigo 
ought to be a remarkably easy substance to analyze; since 
it would merely be necessary to submit' it to a destructive 
heat, — to determine the proportion of carbonic acid, carbonic 
oxide, and azote, — and to weigh the surplus carbon. The 
quantity of oxygen in the z^nalysis of Mr. Crum will b^ proved 
hereafter, I think, to be too small. 

From the almost total insolubility of pure indigo, it becomes 
a very simple matter to separate the foreign ingredients which 
are found with it, and consequently to obtain it in a state of 
purity. All that is necessary is to boil it for a sufficient time, 

1st, In pure water, which removes yellow extract, green 
jpatter, &c. 

* Dr. Ur6 gives in the Appendix to the second edition of his Die- 
tionary. Ox. 14.3, Caii). 71.4, Az. 10, Hydr.4.4. But he thinks thes« 
numbers may require a little alteration.— £o. 
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2Dd, In alcqhol, which carries off red colouring matter, and 
resin. 

3rd, In dilute muriatic acid, which takes up lime, oxyde of 
iron, and magnesia, &c. 

These methods will not, however, remove sapd aqd plfty, 
the presence of which can be detected by burning a portion 
of the blue cake. 

The quality of indigo seems niaterially to have improved of 
late years, for Chevreul only obtained 45 per cent, of true 
colouring matter from Guatimala indigo; Bergman foupd 47; 
Brande states it at 50 per cent* ; whereas in two spepip^^ns 
which I analyzed in Calcutta, one contained 75, the other 
nearly 80 per cent, of pure blue : neither were these the fipest 
produce of the market. 

Deoxidizing substances, such as the sulphuret^, protoxide 
of iron, phosphorus, the sulphites, &c., have the power of de- 
priving indigo of a part of its oxygen, whence it becomes again 
soluble in water or alkaline leys, preserving the power of regain- 
ing its colour the moment it afterwards meets with oxygen. 
It is thus that the dyers are enabled to prepare a solution for 
the purposes of their art. They are said to make use gene- 
rally of sulphate of iron and slaked lime, which are ipixed 
up intimately with the indigo, in the proportions of two qf th^ 
sulphate, 50 of lime water, and \\ parts of indigo, and then 
boiling the mixture in wafer. The colour of the soI^tion is 
yellow. 

Indigo thus deprived of its oxygen has been called Indigogene 
by Liebig : Berzelius calls it *^ Reduced Indigo.*^ It is said to 
be obtained with facility in precipitation from the dyer's solu- 
tion by muriatic or acetic acid, to which a small addition of 
sulphite of ammonia must be made, to prevent the access of 
oxygen. 

Liebig asserts that this indigogene, at a moderate tempera- 
ture, absorbs oxygen suddenly from the air with a species of 
combustion, and that in the mercurial eudiometer the absorp- 
tion is found to amount to 11 J per cent, of its weight. The 
colour changes simultaneously from white to a rich purple. 

Indigogene is soluble in the caustic alkalies and lime water, 
in which it may be kept without alteration for any period, pro- 
vided air be entirely excluded. Tb© solution in potash foiros 

T 2 
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an eMoeUoM'eadfqmetneal liquid^ a& it absorbs the oxygett of 
the airwith greiA BJvidlty, without giving oat any gaS-to'Cora-i- 
plioate the: redolti I bad occasion to remark tkiB circutn^tdfnc^ 
in the course of the experiments hereafter described ; and aid- 
the solotian may be prepared direct from the raanuftlcWrei'^ 
vats in any quantity, it may prove a valuable discovery itiihe 
laboratory as a useful substitute for Sir Humphry Davy's 
eudioDHetrical liquid, composed of green sulphate of irou, satu- 
rated with nitrous gas, which is diflBcult to preserve, and liiay 
give out a little nitrogen in its operation. It remains, however, 
to ascertain how long the alkaline solution of indigogene ivill 
keep uttaUjsfied. 

Having thus briefly enumerated some of the principal pro- 
perties of indigo, as a substance sui generis^ (and there appears 
to be no other vegetable product which resembles it in contain- 
ing so much oxygen without being acid, and in the absence of 
hydrogen, and tlie presence of azote,) I shall proceed to the 
experiments on the process of manufacture, which form the 
immediate subject of this paper. 

MANUFACTURE. 

** The pbM, after being cut and carried to the ftictory, is 
thwwn into did steeper or superior vat, where it is pressed Mrith 
timbers a;dq)ted to ^e walls of the vat, to prevent its rising in 
the water, which is then filled in from a reservoir, soasooih- 
pletely to cover the plant.'* ^ 

During the fermentation which follows, bubbles of gas rise to 
the surface, to ascertain the nature of which our first attentioit 
was directed. 

The bubbles collected from the vats were found to contain 
merely 7 or 8 per cent, of carbonic acid ; the remainder being 
coomion air, with from 12 to 18, instead of 21, per centv of 
oxygen. £artlieci vessels were inverted, and left with tbeil 
mouth immersed all night in the vats ; but the air in them wa$ 
foudd^nehanged. When bottles were partially filled with th(j 
liquor of the tat^ and well closed, the air, after a day, tras 
always found in them contaminated with about 18 per cent, of 
carbonic acid, — the rest being common air, without diminution 
of oxygen, excepting that portion due to the original air now 
replaced by the carbonic acid gas. 
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Byi^vay* of exttfaiiung io a more oMXcepiionaUetiDdiiDer, 
tim K$i9.givtn out during fer mentation , the operation was con- 
4^f)te)l/w.a smBllscale, by steeping some of tkei leaves in a 
gW^^iif^yUDdnifi vessel furnished with stopcocks and tubefl to 
cop>yfiy ib(5 gaa, wliich should be emitted, into a glass receiver. 
..;Af(jsi[^tViQnty*four hours* (forthe process of fermentatAon does 
notproc^^d.so rapidly as in a large vat,) the quantity of air 
giv^ OevM; by twelve sicca weight ( = 2160 grs.) of leaver, was 
2i&.l icubic inches: the disengagement still went on, but very 
slowly,. 

The gas was analyzed at two different periods: toiwafds the 
middle of the disengagement it was found to be con^osftd of 
Carbonic Acid . . • 27.5 
Oxygen . , .5.8 

Azote • . . . 66.7 

100 ' < 

And at the conclusion it contained — , • 

Carbonic Acid « .40.6 

Oxyg^ ... .4.5 

Azote ... .55.0 

100 
Probably the atmospherical air of the apparaituc^ «st well 
as that contained in the water, and that which lemained 
entajigled among the leaves, may account in same jaaeasuce lor 
the presence of the oxygen and azote in the first aaalysis ; but 
the large proportion of azote, especially in the second experi- 
m^^U 90 much surpasses what might be expected from this 
aoKWce alonCf that it seems necessary to attribute it, in part^ at 
least, to an emission from the leaves during the fermeotation ; 
or probably the leaves, still retaining atmospheric airoa tlheir 
ftbsorhaat surfaces, convert the oxygen thereof into carbonic 
acid^ and allow the azote to escape. After the diseBgagemeat 
basi ceased^ it will be seen by the next experiment that thefin)- 
pojstion of azote decreases very much. Some of the fermented 
liquid of a krge vat was well boiled, and the gas coUeotedover 
water : on analysis, it proved to be composed of--^ . i • 

Carbonic Acid ♦ ; . 7S» , /. 

Oxygen . . . . 2.3 ,. . 

Azote ... , 19.7 

_ I 

100 
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And Iri a secontf experimerit, conducted with greater care to 
Exclude external air, the result was 86 per certt. of carbonic 
acid, and the residue contained too feeble a portion of diygen 
td explode with the electric spark on the addition of a rei^nisHs 
firbpottion of hydrogen. 

In no case, therefore, ddes the extricated gas in practice 
appear to be put-e carbonic acid ; but from the prevalence of 
the latter increasing with the precaotiohs taken to exclude 
common air, it rtiay in fact be the only gas strictly due to the 
fermentation properly so called, the remainder of common air 
having been suspended ib contact with the leaves, and being 
deprived of a portion of its oxygen by the free carbon, or by 
the liquid in its passage* to -the surface. No carburetted hydro- 
gen or other combdstiUe gad wad found among the gaseous 
products. 

The indigo manufacturer does not wait until the extrication 
of gas is concluded, but withdraw^ the liquid from the steepidg- 
vat as soon as he considers it to be sufficiently fermented ; 
judging either from the smell,* from the greenish tint of the 
liquor on the surface, or from the formation of an iridescent 
scum on the bubbles of gas. In fact, when the liquid, which 
is of itself of a bright yellow colour, begins to Assume a greenish 
tittt, it is evidently caused by an incipient precipitation of the 
blue Colouring matter ; and it would be attended with a loss of 
produce, to allow this precipitation to take place in the steep- 
ing- vat among the leaves and branches of the plant 

** The length of the fermentation depends Upoti the tempera* 
tbre, the weathet-, thfe Wind, the water employed, ahd the ripe- 
iless of the plant ; it may last in common cases froni seven to 
fifteen hours; It is generally longer wheh the temperature b 
high, thfe v^eather cloudy, but not rainy; the wind eastward 
dnd moderate, the plant ripe and fresh.'*' 

Upon these several points, constant experience leaves little 
for the experimentalist to advance ; but it tnay be remarked, 
that almost all the criteria of a good fermentation^ as far as the 
weather is concerned, concur in one simple principle; — the 
prevention of the water of the vat from being cooled ; for the 
west toind^ being dry, cools it by evaporation ; strong wind 
does the same ; clear sky cools it by radiation ; and rain, by 
the low temperature of rain-water. Thermometers placed in 
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the vats did not present any satisfactory lesulU;. thfemcan 
temperature was about 85 degrees Fahrenheit. 

** The fermented liquid is drained off into itiferior Vats, which 
are cidled the * beating vats.' " 

At the time when the vat is opened, the liquid is fbund by 
experiment to have a specific gravity (at the surface) of 1001.5, 
and at the bottom of the vat, 1003.1. The leaves appear to 
have lost nothing, being ^s green and fresh as when they were 
first strewed in the vat. By carefully weighing a portion of 
leaves, however, before immersion, and washing and drying 
them in the air after it, they were found to have lost more than 
three quarters of their weight : of this loss the greater part was 
water, which they apparently cease to have the power of retain- 
ing when the soluble juices have been withdrawn. The solid 
matter taken up by the vat amounts to between 12 and 14 
per cent, of the weight of the leaves. 

When the fermented liquid runs off into the lowet* vat, a frothy 
extrication of gas covers the whole of its surface. It is a good 
sign if the froth, in subsiding, assumes a rosy tint, which is in 
fact nothing more than a very thih film of indigo, and it proves 
that the deposition is ready to take place. 

'♦ In this vat the liquid undergoes a beating for about twd 
hours — it is continually stirred about and agitated by a numbei* 
of men, either with their arms or with a sort of short oah" 

The object of this operation appears to be threefold. In 
the first place, the agitation extricates a lai^ proportion of 
the carbonic acid gas which still remains combined with the 
liquid t — in the second, it exposes fresh surfaces contitidaHy to 
the contact of the air, whence the oxygen is rapidly sMzed by 
the nascent indigogene : — and thirdly, it coagulates the fecula 
of the indigo ih larger graihs, so as to render it more easily 
precipitable. 

By way of understanding more clearly what takes place in 
the bfeating vat, a number of bottles were at different titnes 
carefully filled with the yellow liquor, just as it was ready 
to be drawn off from the upper vat, for experiments in the 
laboratory. 

Neither keeping, boiling, the addition of acids or alkalies, 
nor even putrefaction, appeared materially to affect the power 
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of depCsitfhg Indigo ,-*-the solution always becanme "UueJ the 
moment it came in contact with oxygen* • i u 

It may b^ remarked, however, generally, that the hmger'tfanr 
liquid had been kept, the less rapid and determinate tras'tiw 
deposition: — the fecula remained in part suspended ian the- 
liquid, giving it a green hue ; but in time it invariably sub^ds'd, 
and the quantity appeared to be the same in all cases. 

It is sometimes customary in the beating vat, when the 
precipitation does not proceed with vigour, to throw into tke 
vat a little lime water, or some other precipitant, to assist the 
Indigo in subsiding ; the effect of such additions was tried oa 
a small scale, taking care to exclude the air during the immue^ 
diate application of the re-ag^nt. 

The acids and carbonated alkalies caused an immediate ex- 
trication of carbonic acid gas from the liquid, but produced ao 
precipitate. 

The caustic alkalies and lime, on the contrary, produced s 
copious deposit, unattended with effervescence. The colour of 
the deposit was yellowish-white, if the air was quite excluded j 
but it became green and blue, upon the slightest contact with 
oxygen. Careful experiments, however, proved that the blue 
colour was only produced by the indigo attaching itself to the 
precipitate ; foi^ all of the indigogene, or vegetable matter 
convertible into indigo, remained suspended in the snpemataot 
alkaline liquid. The precipitate was composed of a yellow 
extractive matter, to which I shall again advert presently. 

The measurement of the absorption of oxygen during the 
transition from the colourless to the blue state, was the next 
object of experiment. It was easily put beyond a doubt, that 
such an absorption took place ; but several trials to measure 
it failed, on account of the extrication of carbonic acid gaa, 
which was always much greater than the oxygen absorbed.. . 

I thought that boiling would have driven off all the carixtanc 
acid \ but I was astonished, on filling an eudiometer bottie 
with liquid which had been entirely purged of all its free gds 
by ebullition, to perceive that the moment the tube containing 
100 measures of oxygen was connected with it, a brisk emission 
of carbonic acid (about 50 measures) took place, and confused 
the results. 
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Atl«Dfeth^Hayifl^Wg:/fl,:U^^,cfftMsti4^ ppM^sli.iJo^^Qrti the 
carbonic acid which might b^ gepemted* t^e dimiQutioa of 
0]q%ef%;tm^B^9p()|ir^«t,.aQd iti & few nuA^tf^^sU ihe oxygen 
codbaiard idntbeie^ioniet^r tube disappeared^ th^ tube, hieing 
tQoiiniBllitol«uf?|pl}P enough Tor saturation. 

,tA]ii)tteiei|afploy0>eBl of potash was on some accounts objec* 
tionable, lako tned and succeeded in another method of 
oMiatiD^/the^ presence of carbonic acid. 

Jh a'gtass balloon, funiished with a stopcock, a vacuum was 
ittdd^uito whkli the hquid was suddenly introduced by a cob- 
neotingitube» By this means a great deal of ^a was serrated, 
andy by Mpeftting the action of the air-^pump» much of what 
remained was withdrawn. ... , 

/Co'tfae vacaum above the liquid, pure oxyg^niwafi adnoitted 
fmii)«)Diercunal gasometer, its quantity being m^^fimed,;,- and 
the air in the balloon was further analyzed by withdrawing a 
smblLpoitton^ The balloon was then agiUted^ ^nd ,W/9^r frpm 
tkimfto«time admitted to replace the oxygen wbicb; |\ad .bieen 
abadrbed. Tbe residual gas was again analyzed, to find.iKhether 
due carbottic acid or azote had altered in quantity, during the 
ex|)enmeiity and tbe weight of the oxygen absorbed was ascer- 
tained Imm that of the water which had entered tbe baHQiOn. 
• 'Four experiments conducted in this mani»er> yielde^l the 
following results : — 

' ' ' \ Expt 2 ExpL 3 Expt. AExpU 

Weight bf liquid grains, 8455 5500 .5166 8478 

W^ig^xif oxygen absorbed, 2.00 0.82 0.84 . 1.22 

^^Utjof Indigo collected, 6.8 2.9 3.9 4.0 
^pportwn of oxygen in the| 
Indigo per cent. J 

^M^Ming, an average of 26 per cent, of oxygen aJ;>3orbed ; a 
quabtilyt nearly double what Crum supposes to exist in pure 
iiulii^>aiKl an average between that which he.a^pftil^e^ to 
teculin and pbenicui. It is, however, little mpr^, than the 

^'bftlfofwhat Tbkomaon states in his analysis. i, . ' . < . 

> Theie> is* touwlly any occasion to seek a fteaie^ Gppfi^^;ence 

itbet^veen^expieriments made in the manner jusjt c)e^rjiJ;>Qd on 

llbe tliqsiid I oC <tbevat6; because the ipdigo fQrjpos, bii^,^ .very 
9mall proportion of the matter held in solution thereip^iaj;^ it is 
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very possible that the other itigredientemfty also absorb oxygen, 
especially when the putrid fermeiitation commences. 

It is evident, however, that a further analysis of pure indigo 
in the dry way is a very desirable object. It seeifas to have 
escaped the attention of Gay-Lussac atld Thehard, and tatttet-Iy 
df Marcet and of Dr. Prout, in their Researches upon the 
Constituents of Vegetable Compounds. 

It is worth while in this place to mention a fkct observed in 
the course of these experiments, tiamely, that where a slight 
excess of potash is mixed with the vat liquid^ the indigo formed 
remains in solution, and passes through the filter with ease, 
leaving the predpitated extractive matter behind. This bide 
solution will keep for any time, and does not deposit its indigo 
even in the open air ; but as sodn as the alltdli is saturated by 
an acid, it imtnediately preeit^itates; leaving the liquid colour- 
less. If the dose of potash be not sufficient to throW do^vn all 
the yellow matter, the solution retdins a green colour, arid cloth 
dipped into it takes a green dye. When hung up to dty, hoi^- 
ever, the mixed action becomes evident} for the dye remaihs 
fixed in the lower part of the cloth^ while the yellow, more 
perfectly dissolved, spreads with the liquid to the upper part 
which was not dyed. Thefre is tio reason to belieVe, in this case^ 
that the air changed the colour from green to blue, although 
such may be true of the dyer's vat-liquid. 

The quantity of indigo deposited per se from 1000 parts of 
yellow liquid of the specific gravity 1003.1, varied but little, 
and may be estimated at 0.75 pirts. In practice, a vat Of 637 
cubic feet is considered to yield a good produce at 16 seers, 
which is as nearly as possible 0,75 per 1000 of liquid. The 
common produce of the vats in this part of the country does not 
exceed 0.5, or one five thousandth of their weight of indigo. 

But when potash, lime, or other precipitknts are employed, 
the weight of the indigo is much increased ; not, as experi* 
ment proves, from an increase of the actual produce, nor ftohi 
any union of the precipitant with the indigo, but from its caus- 
ing the deposition of another matter, to which 1 have given the 
tiftme of yellow or brOwn extract. 

To bbtain this yellow extract in an itisulated state, 10,000 
grains Of ttiother liquid were evaporated to dryness : a solid 
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residue was In one case collected, weighing 47 grains. With 
another liquor it was 20 grains heavier; and in the experiment 
made on a small scale with the leaves, where the fermentation 
continued for 24 hours, the same weight of mother liqcior 
yielded 246 graitis of residue. As this element of the plant 
seems to be so variable, and as it must evidently produce much 
influence in the manufacture, it is probably one of the chief 
causes of the nicety Usual in timing the fermehtation, and of 
the variable tendency of the indigo to precipitate in the beating 
vat. The dried extract has a dark-brown cobur and vitreous 
surface, similar to that of dried gluten, or the brown extract of 
toast-water : it has a peculiar, not unpleasant smell, and rather 
a bitter taste : it deliquesces in a damp atmosphere, and dis- 
solves In water, which it dyes of a deep brown or bistre. 
Although the original mother liquor is exceedingly liable to 
ferment and become putrid, the brown matter undei-goes no 
change, feither when kept dry, or in a moistened stale. 

It is precipitated from its aqueous solution by potash, soda, 
ammonia, lime, and their carbonates; by infbsion of galls, 
acetate of lead, and nitrate of silver. The acids, and prussiate 
of potash, did not affect it ; but the action of re-agents was not 
investigated in detail. 

Sufficient has been adduced to prove, that whenever lime or 
the alkalies are used in the vat, the indigo must be adulterated, 
more or less, with this substance ; ^nd I suspect that the 
brown and green matters, separated by Chevreul and others, 
in their analysis of indigo, are attributable td this source. In 
an experimental way, indigo of a true dark green colour was 
easily collected, which weighed more than twice as much as 
the blue colour alone : it was also harder and more compact, 
and more liable to shrink and ct*ack than the pure indigo cake; 
for besides the impurity just described, there was always found 
a large proportion of earthy residue, on burning indigo, where 
a precipitant was used, than where it was not ; the quantity 
was even as much as double or triple in amount. 

Carbonate of lime, alumine, and oxide of iron, are the chief 
ingredients of the earthy residue, and I have seen them vary 
from five to nearly fifty per cent, of the indigo : Che last, as 
may be supposed, was merely refuse, and quite unsaleable. 
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Carbonate of lime is seldom abstnt ; for whatever lime may 
be in the plant, or in the water, is sure to be precipitated by 
the carbonic acid developed during the fermentation. Some 
manufacturers are in the habit of employing rain water pur- 
posely to avoid this source of adulteration, but it is doubtful 
whether the plant will not itself bring a portion of earths into 
solution. 

Upon the whole, it may be safely decided, that the purer 
the water is, and the cleaner and the more simply all the 
operations of the manufacture are conducted, the more beau- 
tiful and rich in' colour will be the indigo : and it should be 
the first maxim of the planter, that it is purity, and not weight, 
which gives the value to his produce in the market. 

In conclusion of the present desultory notice, which will, I 
hope, at least serve the purpose of leading others to bestow 
further attention upon the subject, I annex an analysis of a 
specimen of indigo, denominated fine blue in the Calcutta 
maAet, made in the year 1820, to which I have referred in a 
former part of this paper. 

Analysis op Calcutta Indigo. 

100 gfe^ins heated white in a closed platina crucible left a porotPt 

gney. carbonaceous mass, with metallic lustre, weighing • . 49.0 
Burnt with access of air, the 49 grains were reduced to . . * 7.42 

I. — Examination of Eartht/ Residue, 7.42. 

1 . Boiled dry in nitric acid, and then digested in muriatic acid, 

a brown residue of oxide of iron and alumine remained . 2.7 

2. From the solution, ammonia threw down alumine . . 0.75 
" Oxalate of ammonia— lime equal to . 0.9 

3. The clear liquor evaporated left red oxide of iron • . 3.05 

2. — In the humid way, 

1. 100 grains of indigo digested in boiling water, some green and 
dark brown matter was dissolved, which, when dry, weighed . 1 .6 

2. Alcohd boiled over the remainder became of a bright claret 
colour, and yielded, on evaporation, a dark brown matter and & 
little yellow resin, weighing 2.0 

3. Dilute muriatic acid then took up a mixture of greenish vegetable 
matter and earths, which were afterwards separated by burning. 
The green matter was thus found , 7.2 

4. The iadigo now deemed pure weighed only ....*. 79.5 



7.4 
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This sample of iodigov therefore, was of the following oomposition: 

Oxide of iron 6.75 

,^ Alumine 0.75 

Lime 0.90 

Green vegetable matter ... 8.80 

Red or brown ditto .... 2.00 

Pure indigo 79.50 

Loss 2.30 

100.00 



Mr, Barnett on the Functions and Structure of Plants : w ith 
reference to the Adumbrations of a Stomach in Vegetals, 

To the Editor of the Quarterly Journal of Scienck. 

Dear Sir, 

^* Was not the first animal that ever lived^ a plant that 
found out the blessing of a stomach, and ran away with itT' 
Such was a proposition suggested to me after the Physiolo- 
gical Lectures I gave at the Royal Institution last spring, 
in which the form and functions of the various organs of the 
vegetable frame, and the distinctive characters of the several 
grades of the organic realm, had formed the subject matter 
of discussion. 

This was a hasty conclusion, and one certainly not warranted 
by the premises adduced ; for although the stomach is con- 
fessedly a most important organ in the animal economy, an 
organ to which we scarcely find anything analogous in plants, 
and locomotion one of their most valuable endowments, still 
neither are constantly present ; and even were they, sensation, 
true instinct, and volition would yet remain, the best diagnos- 
tics of the animal creation. But there is something peculiarly 
terse and epigrammatic in the idea which would thus boldly, 
and irtso few words, enunciate two of the most celebrated defi- 
nitions of a plant, and include their necessary interdependence ; 
for physiologists have long dwelt on the circumstance^ that 
•* vegetables are nourished by their external, while animals are 
nourished by their internal surface;" and naturalists bttve fre* 
quently referred to the power of ** moving from one place to 
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another" as the most distinguishing characteristic betweeu 
brutes and plants. Age after age have these observations been 
repeated and re-echoed in almost every diversity of form ; — 
thus Aristotle designated plants, animals turned inside out, while 
Jangius, Ludwig, Ray; and others, ringing their successive 
changes in scarcely differing words, define plants to be "organic 
bodies fixed to a certain pTace whence they are nourished and 
encreased i^ or, as Boerhaave and Martin state the question, 
" adhering to another body in such a manner as to draw from 
it their nutriment :" and hence Linnseus, as the Stagirite had 
done before him, described a plant, and not inaptly, as an 
inverted animal. These definitions, though at first sight plau- 
sible, are too superficial, admit too ipany exceptions, and are 
clouded by too many obscurities, for the rule ever to have been 
made absolute, even as {^ popular test ; and once gave rise 
to a repetition of that practical sophism, which it is said was long 
since enacted with regard to Plato's famous definition of a man, 
viz. **that he is an unfledged biped;" upon which the Cynic 
philosopher, having plucked a fowI» is reported to bav^ 
ei^claimed, " Behold Plato's man V^ And thus the simple sac* 
culate polypes have been turned inside out, and then the 
qqestion as{{ed, whether such an inverted animal had become 
ft plant. 

Continual reference we find both is and has been made, to 
the roots and absorbents of the vegetable body being external, 
i. e. distributed without itself, for plants even when vagrant as 
the Lemna of our ponds, and the Confervse of our lakes and 
streams, still are in communion with their peculiar site, be 
it earth, air, or water; i. e. as Link observes, *« deriving nou- 
rishipent from the soil in which they grow.'* 

Many physiologists hence would explicate the problem, why 
locomotion is 30 commonly the privilege of animals, and a3 
necessarily, in general, denied to plants. For as life is aloqe 
sustained by the constant reparation of that machine which its 
actions as unremittingly impair, those beings which depend for 
this uninterrupted renovation upon supplies ever situate with- 
out themselves, must consequently be held in uninterrupted 
connexion with their external food — that is, with the soil in 
which they grow ; whilst those which can intuscept their food 
(upon which they in like manner grow) are unrestrained to 
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especial place^ and may be truly saifl to bear about their soil 
within them. 

Thus the earth has frequently been referred to a$ the 
cominoD stomach of plants^ and the decompositioQS which 
thereiq take place have been loosely likened to digestjpn ; the 
roots of the vegetable body being considered analogous to the 
lacteal ducts of animalsj fpr these absorb and convey as chyle^ 
the elio^iqated extract of the one, ^s those in^bibe and trans- 
mit, as sap, the juices furnished by the other. Qut the earth 
is not the external stomach of plants any more, nay, pot so 
inuch as the nest is thp external uterus of birds : th^ analogy 
is greatly forced; and the parallel would h^ve been much 
closer, had the earth been described as the kitchen, rather than 
as the stomach of vegetfibles ; fermentation^ putrefaction^ and 
the other changes whigh therein go op, b^ing much more 
similar to the processes of cookery, than to the several stages 
of digestion. In truth, the lymph absorbed by the roots ii^ still 
crude aliment, nor does it become changed into proper sap 
until after it has been elaborated in the leaves or other assiinU 
lating organs of the vegetable frame ; the digestive, circulating, 
^nd respiratory functions being all of them more or less pom- 
bined in plants, and never ^ separate in their organic systems 
as in brutes and men. 

My present object, however, is not to shew the insufl^ciency 
either of locomotion or a recipient stomach, as diagnoses be- 
tween animals and plants ; for Conferva, Vohoxy thp Corallines, 
8cc. have long certified that point ; but rather to trace the slight 
adumbrations of a stomach that we find in plants;; an organ so 
all-important, all-engrossing to animals at large, that to cater 
fpr its due supplies their other members are so chiefly, so con- 
stantly employed, that one might almost be disposed to think, 
that they do not •* eat to live, but live to eat :** and which an- 
ticipations, though faint, are curious; as far as I know, they 
have not hitherto been dwelt on, or at any rate would seem too 
slightly to have been passed over. 

Nature, ever fond of working on the same model, seldom 
arrives at any new form suddenly or per saltern ; but in her 
progress towards perfecting a type, by scarcely perceptible 
degrees p^odifi^s the most diverse organs^ prefiguring, for many 
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perceived, subsequently becoeaes of [ipranapunt ^^4)^,^wyt^* 
Every function, or system of function^, upon tl^e dae p^r^prm- 
ance of which vitality depends, will equally atte^J, this &c^^Md 
with eqaal truth ; for whether we examine th^ ?^^^|f*f,V>li%^^ 
reproductive apparatus, the digestive or the respiratory svgte^^ 
the organs of sense and motion, or the pKengmenaof imtafei- 
Hty "and instinct, each will witness, as each wifl (urnis^^t^e 
examples, that the progressive rise of organic beii^, w^eth^r 
animals or plants, consists rather in the separation ai^d-'|>erfeQ- 
tion of the respective functions, and the organs which they s^v^- 
rally possess, than in many distinct endowments allotted to 
their various grades — rather in the perfecting those principles 
at first laid down, principles common to all, and by thei enjoy- 
nwsat of which all subsist, than in any new^ mode ot heing 
peculiar t9 different kinds. The modifications of the^ genercU 
principles are numerous and vast; still the same plan is evi- 
dent, the 6ame rule governs, the same principle prevails ;^a^4 ^ 
in one so in all^ the selfsame dogmas uniformly guide* and every 
wbere direct the whole. Thus the humble moss and fiipgus^ (Jie 
Jowly conferva, the most simple protophytes, difier not so niuc|i 
ifrom the giant oak^ the lordly palm, or the irrital^le mimps^, 
in wha^ they do, as in the manner their essential duties are per- 
formed : similar ends are achieved by each, though diyeirse 
instruments are frequently employed. They are each endqwed 
with organs of nutrition, by which they support themfelve^ 
they are pach possessed of organs of reproduction, by' wHicn 
they perpetuate their kind ; but in the one the absorbents per*- 
vade the whole structure, or overspread the entire siirface,. po 
tliat every part is equally and indistinguishably root : ah(l ^gaip^^ 
if torn into ra?iny pieces all the parts will grow, for all alike are 
germinating' points, each having the essential powers present m 
every, part ; while in the other series the nutritive system is ippre 
or less §eparatjBd from the reproductive, the one exhibiting a 
prpppr rpotp the other a complex flower and seed, 'this sepa- 
rability of function, and distinction of structure, for the rAqre 
or less perfect evolution of the various organs, and cx>ncei>- 
tnafing the power and energy of each, is a subject well worthy 
consideration : the grades j^re not less curious ui animals than 
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in pfaots ; nor more so in t1i6 one than in the other : let an 
exdhiple From either reign suffice for illustrations. 

Take the freshw'ater polype (Hydra viridis or grisea) a 
anoall tump of translucent jelly, about the size of a pea when 
CODtiracted, but when extended, and viewed under favourable 
cVrcun^stences, lengthened in its body to about three-quarters 
of an inch, and more resembling the finger of a small glove, 
with a few ravelings round the edge, than any other familiar 
figure. This creature possesses neither wings nor legs, nor 
any of (he ordinary organs of progression ; it is apparently 
homogeneous in its structure, shewing not even a rudiment 
of bone for leverage, or a semblance of muscle for contrac- 
tion, and yet it protrudes and withdraws its tentacles, moves 
from leaf to leaf, travels from plant to plant, from stone to 
stone, quits (he dark and approaches the light side of the 
vessel in which it may be kept, basks in the sun-beams, 
eiyoys the warmth of summer, becomes torpid during cold 
weather, and hybernates like the tortoise or the dormouse; 
retreats if touched, defends itself when attacked, and often 
attacks in turn ; pursues its prey with avidity, and, although it 
has neither tongue, nor teeth, nor palate, yet with hungry relish 
it devours the minute animalcules it can catch ; nay, even with 
cannibal propensities, will force smaller or weaker individuals 
of its own species into its simple pouch or stomach, digest a 
part, and then reject the fseces by that single aperture which 
is both entrance and exit, both mouth and vent to this gastric 
prototype, which thus absorbs a part of its ingested food and 
vomits up the rest ; such being the natural process in this sim- 
ple being, to which the higher grades return in many cases of 
disorder or disease. And yet so finely does this prima com' 
munis via participate in the peculiarities of digestion, and 
acknowledge its general laws, that, like the animal stomach of 
the highest grade which will digest a bone when dead, but can- 
hOt act ot^ a pulpy worm when living, this pouch can only feed 
on prey that has been truly killed. Trembley, 1 think, it was 
who observed two hungry polypes fighting which shouM become 
the other^s meal ; or perhaps the little one endeavouring to 
escape, the greater attempting to devour the lesk : strength, 
however, at last prevailed, and this Saturnian polype swallowed 
OCT.— Die. 1829. U 
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at otm gulp hi$ son ; the iktle fellow, not being, how^vi^r^ slaio^ 
was indigestible, and played such freaks within hi« living tons^ 
that the greater one, quite sick at heart, returned his dinner, 
unhurt, uainjiired, to the light of day. But again, the polype 
has neither eyes nor ears, nor any of the ordinary organs of QOr 
seaseft^ and yet it sees and feels, or at least ia sensible both.4o 
light and touch, and probably to odours and to sound. Every 
part of this thing's body is equally sensible to the various 
stimuli which affect its system ; it is an eye, an ear all over, hot 
of what a kind !— -an eye which sees not, an ear which does not 
understand : and when vision is to be perfected, the visive fono 
tion becomes isolated, and the power concentered to a peculiar 
organ, which is developed by degrees to its highest point ; and 
us of the eye, so of the ear, the hand, and all the rest. 

In like manner, as among animals, so also among plants, a 
divisioft of labour, and separation of systems, leads to the per- 
fectiog of orgiEinic structure, and of functional achievements. 
The TremeiUe and Oscillatorise are closely analogous in many 
respecl»tothe polypes just referred to, and hence may form 
a parallel iUustration. These simple gelatinous existences, 
known to the vulgar as ** fallen stars,^' or sleeping ''Wills 
0^ the Wisp," are so ambiguous in their simplicity, that the 
learned doubt whether they should esteem them animals or 
plants ; but as they possess not locomotion, nor exhibit any of 
the pugnacious and other qualities of the polype, which in 
higher animals are known to be the offspring of volition, sense, 
and instinct ; and as the doctrine of irritability will sufficiently 
explain all the phenomena which they evince, it is more phik>- 
sopUcal to consider them as plants. These slimy or gelatinous 
Tremellee nourish themselves, as seems proved by their assimi* 
lated increase of size ; they reproduce their kind as seems wit- 
nessed by their consecutive duration ; yet they have nought 
that can be truly called root, or branch, or leaf, or flower, or 
seed. Many of the Confervse are vagrant, unattached to any 
spot* and they> aa well as the generality of the Fuci, even when 
fixed toeliffsi, or rocks, or shells, are so adherent, or rather 
adbei}eat U) such substances, that the one can afford, the other 
derivie, no nutriment through what would seem their root, but 
absorb their &od by Ihe whole of 4heir firoodascant structQPe« 
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The Fbttrs natarrs, the Conferva TBgabuDda; C. iBgs^r^pila, 
Sat: ar^ not onlf 4eckle<lly nonrished thu^, but are aho unat- 
fttf^liM and ^aiideriDg plants, vegetable ^tigabondB as their 
Akiiiei ihiport, being apparently destitute of root ; while the 
Tyb^ ^ibarium, or truffle, on the other hand^ would seem to 
beWhbHy lt)Ot> it has neither stem^ nor leaf, nor flower, nor 
ftBkh ) anid yet as the former are nourished without a root, ik> 
in the latter the functions both of respiration and reproduc- 
tion are essentially and effectually performed without even 
the semblance of those organs which are elsewhere their pecti* 
Mar sites. Thus, in one type, e. gr., the TremellcB (nosfoc), we 
have nought distinct of any organ, or root, or Stettin or leaf, 
or flower, or seed; in another, as Tuber (cibarium), they are 
all combined under the likeness of a root ; in the Confervse and 
Fdci sometimes the similitude of leaf, sometimes of stalk, would 
ikfem chiefly to prevail. In Testudinaria, the interm^iate 
caud^x (in most plants so obscure) predominates^) while in 
Apliyteia and Rafflesia little else, save flower, is known. In 
the rushes and the cacti, the leaves are latent in the stem ; in 
the lichens and the ferns, the reproductive germs are hidden in, 
or united with, the leaf-like fronds ; while in the more common 
and most developed plants, the root, the stem, the leaf, the 
flower, the seed, are all distinct ; the root absorbs, the stem 
tiphdds, the leaves respire, in short, each segregated Organ is 
^nnd fblfilling its especial duty ; and neither performing, ndr 
fitted io perform, the function of another: and yet in some, an 
occasional relapse is made in one or more particulars towards 
that primitive universality of system, whence, after repeated 
efforts, nature has extricated her superior works ; which re- 
Idpses are the intermediate links that establish an uninterrupted 
tionttexion from the highest to the lowest grades. Thus floral 
^rins will grow, as in proliferous flowers, in continuation with 
^tfie parent stem, returning to the character of buds; and gems 
bccasionally will loosen, and assume, in part, the fiinctions pro- 
per t6 seeds. Leaves and stalks will radicate at many points, 
and by art be separable, or often separate spontaneously, into 
tnany independent plants; or, even without this violent dwdon- 
tlnuity ensuing, absorbents will detrude themselves on the 
tranches and trunks, even of fi>rest trees, or pervaite and cover 

U2 
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an ehfifd'pfanf, io'fti to remind onfemf the |)rtiaithr6 ubtqiiky 
of I'db't ; Whert, as :in the protophytes, the mrtrit!ve«dd>*ep•Oi 
dact^ve orgftris were mutnally end indtstingui^habty^ Mtiide* 
with each other, forming but one common yet effi«nWe^i«*©ie:J 

It is mklter of notoriety that plants, even what i^'fcttnSWur 
the more perfect kinds, derive nourishment fVora tb^ AttlJfi^Si*': 
phere as well as from the soil; and this In very>dfttewnt 
degrees : that some depend much on this, some mttch M^titftl? 
and agaiti, in others it is directly the reverse 5 thtil sJamti 
plan^ts will flourish on very poor soils, and others wane ki 
comparatively good ones ; that thistles will grow and enrich 
a plot where com would degenerate and die. The tmnep 
husbandry has practically familiarized this to every 01^, ^smd 
the farmer well esteems the rest, to say the least of it^i'if -not 
imprbvetaettt, which such a crop affords to land, white wheart 
iiiilk]>vei{shes it greatly. Eicperiments have proved that plaotis^ 
with ^ew ahd small leaves, depend almost entirely oh the ve^ 
sources oF the' soil, those with many and large one& almost as 
exclusively on the atmosphere around them ; the Drosses, and 
most bf'thepieudo-parasites, for example: and some W the 
EpIcTeridra, as the Flos aeris, will grow while hanging foote 
the t)Oti^s' of trees into which no roots are selit, or evea,>lf 
suspended by a cord from the cieling of a room, wilt pnodooe 
leaves and flowers for months or years together, nonridied 
only by the elastics floating in the air. In someof the^im^b^ 
tribes, the stem or entire plant, and in others, both isidc^df 
the leavei, or leafy appendages, equally absorb nutrimeot from 
the \vater or the air; others absorb chiefly or only by aanglp 
surfkti^, which sometimes is the under, sometimes the xs^per 
pngii and when, as in the connate leaves of Dip6»ciis, liite 
hollowed' basin of Hydrocotyle, or the follicular appeiadages 
of some ra^e plants in which a sac is formed by the vnCo#siii4)li 
and coadufl^tion of their leaves, in which water and other 
matters ate not only lodged and retained^ bat can betbeooe 
atisOitted'by the vessels of the plants which are spread tfaereni, 
a'consrd^able advance has been made in theae pouch^Uhe 
te^tbirs towards an internal cavity for the receplioa ami 
rtteatidn of food. 

' Ifi tjiany plants, in which concavities itfe foatid of various 
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shep^Sfttnd siaea fitted^ fo» the reteQtion oi,yf^eT,yi}^n,^^^^t 
fro«i| ^iniior. €0Q(d[(9n&td from dew, the Qiips.oi; ^s would 
sb9tOi4<)) hiei.foitaitoiia appendages ; or ratheJ^/aQt^pipfttions of 
* C9l0^ e^jeots which thus cast their shadow* b^orie >! for the 
^attf|rti394)Qa oaMght) seems not necessarily applied to any ^m- 
poHmfe HS^ in the internal economy of the plant, which still 
dopMiJUtoa its terrene root for its support In other instances, 
however, M(ia perhaps the Teasel, and certainly the Pitcher 
p]«ftts) (he reverse is found to be the case, and a great ad- 
vance, is here perceived towards a digestive receptacle, over 
those simple plants which not only are destitute of gi^ch, foliar 
apfendageis and sacs, but also are devoid of leaves ; or even 
Direr those which having leaves, still are chiefly dependent for 
support upon their ordinary roots. These varipus. exaxnples 
which mark the progressive stages of developeoi^^ ia the 
Oi!ga<iization» and the gradual separability of structiVU^ }xx pqr- 
£DCtifig the functions, even of automatic life, s^lUu));^ , un- 
worthy a more formal essay, may probably be thought not 
uadeserviiiig this transient notice. 

In Nepenthes and Sarracennia, previously referred .^, (his 
fihadowing forth of an animal organ is carried to tjie f ^jfthest 
devdopement that occurs among plants; inthe^e an4 other 
«imUitf vegetables some of the leaves are of the ordinary types, 
irialile others are so congenitally incurved and c;Qnnected;a,t the 
edges as to form a pouch or pitcher of considerable extent^ or 
^e membranous sac is even an especial appendage separate 
.{n>ni» although a continuation of, the midrib and proper ex- 
pansion of the leaf. In many instances this appar^tMS is ^tjted 
with a lip or lid, by which the mouth can be shut and op^nefl ; 
Ibe -machinery of which limb is so contrived that, when the 
cavity within is well supplied, it closes to prevent evapoi:»tion ; 
,iSsaX, when the stock is diminished or consumed, the Up is 
ist&sedv so that the mouth again is open to receive the falling 
jBift^ or the rising dew. That such plants condense intp their 
leceptades large proportions of atmosph^ic moifture^ i^.p^her 
plants do on their general surface, comraop Qte^frjf^tip^.will 
-sufficiently attest, for they continue well supplied,,. ev^JX in 
conservatories, where no rain can reach them ; and in many, 
die over^hanging lid forbids the, entrance of fallipg moisture, 
but its arched form is well fitted to receive and condense the 



Digitized by 



Googk 



268 Mr. Baraett m ikt PHnaHem 

ristnf^ ttipour: ^tt4 h has been nioticed tlittt these pcmcbes 
become (bller of liquid after the neighbouring plants have been 
watered, or the floor of the hothouse has been wetted, fchhotigfi 
none has been supplied to those in question ; and the in^er 
sides of these cavities being downy, or often thickly set widi 
hairs, are thus by their structure well fitted to <iondense the 
aqueous vapours which float around them ; and the throats of 
those which cannot closely shut their mouths are frequently 
so contracted, as, in like manner, to retard the evaporation of 
the water they contain. Still these plants, although thus 
curiously constrncted, depend greatly also on the soil for their 
support ; and hence, their stems are unlike the stems of the 
attached polypes, (Madrepora, Millepora, &c.) which rather 
resemble the Fuci, in that the organ of rheir attachment is not 
the organ of nutrition, for. although adherent to a certain 
spot, the stem by which they are fixed is a mere fulcrum, and 
not iti anywise a root; their absorbents are confined to their 
upper members, and, as is probably the case, with many Hydro- 
phytes, chiefly disposed on one surface only. In some of the 
simplest monads, in which no cavity can be traced, the outer 
stirface must be the seat of absorption, and one great efibrt, in 
animalization, is the hollowing such a gelatinous point, so as 
to form a earvity which may represent a stomach; many animals 
there are, as the Hydatids*, which are wholly or little else than 
stomach. In the polype this pouch, simple as it seems, is, 
notwithstanding, considerably advanced ; still it is a digestive 
system only, for the respiratory, circulating, sentient, and 
reproductive, are all in embryo ; the entire surface is both 
skin and lungs ; there is neither heart nor vessels, nothing like 
a brain or nerve, never an organ, or for sense, for instinct, at 
volition : and even if cut into twenty or fifty pieces, each will 
become an entire being, possessed of all the faculties, and 
practi^ng all the arts which signalised its adult parent of which 
it was so minute a part. This indestructible divisibility of many 
of the lower animals which thus propagate by buds, by cuttings, 
or by offsets, was ftimiliar to the vulgar long before the matter 
was dreamt of by philosophers ; and when Trembley was ex- 
perimenting on the Asterias and other radiate animals, the 
fishermen, who saw him cutting them in pieces, jocosely ob- 
served, •• Ilperd son temps j il ne pent pas tuer cen chosesy 
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Jqrt pOf the entire froud at first ^b^orb*, poijri5l)f»ent in 
pUc^ts,, ^terwi^rds particular parts only; jn AQmq.^xf^H^d 
ii(u»^^^^ the rpot chiefly, in others the leavea aJk^ ; ii> ^Qm^ 
i^th. p^ge^ pf th^ leaves, io others one side only ; and i^ some 
ORly particular parts even of the selected surface. In most, 
vyli^re. t)ie leaves, are feeders, they form organs of at^sorption 
wly», but in some few cases they become organs for the reten- 
tipa pf food also. And here another circumstance requires 
pur attention, for in these receptacles, especially of Sarra- 
cenuia and Nepenthes, are generally (almost invariably) found 
flies and many small insects, which tempted to enter, either by 
the fluid itself or the excretions from the {Jant^ often of a 
faccbarine nature, with which it becomes mixed, are d^^nied 
^ress, either by the closing lid, its vaulted form, the contracted 
throat, or the bristly barrier before alluded to; thehaijrs of 
which being all pointed inwards, like the ^ntfaoQe to an eel- 
weir, or the wires of a mouse-trap, may easily b^ piisaed in 
one direction, but not in the other. The prey is thus eptrapped 
and held, just as by the teeth of fish and other animals, fre- 
quently situated, not only on the tongue and palate, hujt also in 
the throat and stomach, being, like the hairs in these plants, 
organs of retention, not of mastication for their food. 

It has often been objected to as an act of cruel amui^ment, if 
pot of sheer malevolence, on the part of Nature, to set these 
vegetable fly-traps, as in the Dionsea, Drosera, ^arrac^nnia, 
&c„ to ensnare and destroy the heedless flies, shortenii^ their 
already ephemeral existence ; but observation and experiment 
would rather lead to the conclusion, that such sacrifices of 
the smaller insects form no unimportant items in the food 
q{ certain plants. In the pouch of one small Sarraceuqia, 
examined a few days ago, I found twelve common flies, and 
two woodlice j and the multitudes imprisoned and destroyed 
by the Dionfea and other plants would lead one tp believe, 
were it from their number only, that Nature could never sanc- 
tion such a waste of animal life, were it not to answer some 
important end in the well-being of those plants she )ias fur- 
nished with these organs of destruction. The little sundew 
which grows commonly in our bogs and marshes, abundantly, 
near London, on Hampstead Heath, would itself furnish sufli^ 
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cient proof. I have often »een several fliegor wonns ii> thp 
possession of one of these small plants, which was flofiristMRg 
by its prowess, and fattening on the delicates it bad^Qtifglit^ 
But in the Sarracennia the number is still greater* ofleo^ P) t^^ 
larger plants, so great as to cast a strong and offen$iv^,^vir. 
vium around. The decomposition, however, is a nec^ssaFy 
process ; and it is, probably, both modified and cbeck^ by 
the saccharine secretions of the plants, which, Uke the gastific 
fluids of the animal stomach, may be fitted, not only to digest,, 
but also to retard or regulate the putrefaction of the ingested, 
food. To pursue the parallel, Rumphius has observed that« 
within these pouches, a certain small squilla or shrimp, with. ^ 
protuberant back, is sometimes met with which lives there; 
80 that 'even this simple digestive apparatus is not free from 
intestinal worms. Other more serious diseases would seem 
likewise not unfrequently to prevail, for the discoloured sppts 
in the [^ubhes of Sarracennia indicate serious disorganizatioUt 
and the powerful and rapid decomposition of food, when taken 
in too great abundance, may fancifully be likened to indigestion - 
froitn repletion, and then the occasional offensive odours may 
perfiapb be symptomatic of vegetable dyspepsia. 

The water in these receptacles, impregnated by the half-^ 
decomposing animal matter, doubtless affords a highly-nutri- . 
live and invigorating diet to the plant, for it is well-known that , 
the drainings of dunghills give a very powerful stimulu&>tQ , 
vegetables, as the rainwater that percolates there-through disr . 
solves and carries with it, in solution, much of the nutritioujf., 
and more subtle ingredients of manure ; and as the food of 
plants is chiefly, if not wholly, absorbed in a fluid state, the , 
mores61uble manures are ever the most conducive to theiri, 
growth. Nor must the nitrogen thus afforded to the preb^-;.. 
sile plants be overlooked in the account, when we know bqw v 
potent an excitant ammonia is to the vegetable frame. Th^is? 
speculations would seem, in some measure, to admit of exp ' 
perimental proof, for the Sarracennise, if kept from the access • 
of flies, are said to be less flourishing in their growth, than 
when each pouch is truly a sarcophagus ; and further, I remeju* 
ber tb have either heard or read of a physiological experimeDt. 
roade oh two plants of Dionaea Muscipula, selected for this 
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pulf difer'yr*eAVl^ 4t}dftl '^ize and heatth';[ Wh^ were kept 
titiay^ilfhlikf ^'drfcutti^arfide^, save that the pnewas' restrained 
fr6riiiffi&!*'Wirftii,'ffnd itt kinds of animal foocJi wliii^ th* other 
wiA^ d^ii^yf^a^Wfh smafl strips of rump steaks j^thp re^ujt of 
wlHcr?ei^^'c!rhiidnt ^asF, that the Epicurean plant languished on 
itiiTc^rtfetf 'aitt,%hnst*lhe beefeater flourished on its more sub- 
sffiitliil'tet^i; 1 . 

*Thif^Wiils to which I have alluded being furnished, some 
wiiJi^-^^'ni f6r the prehension, and others with pouches for 
thd'r^teHtidti'of matters that are or may be used as sustwance, 
peHtat)S Approach the nearest in their structure to tha^ ipvolu- 
tibnf'atid appropriation of a part of their surface, fbr.the espe- 
ciaJ' ^iirpose of retaining food, and absorbing thence its ^utri- 
tidtis' particles, of any that we at present kno>y; aqclj, qpuse- 
qifettdy,' are the nearest approaches, the strongest ^(^uipbjca- 
tidtef '(slight as they are) that we meet with^iu tJie. y^getijijl^je 
kW^btii, of an organ so prevalent among aiiin>^l;5 ^ tP.haYC 
brifetf ilhought their peculiar characteristic, viz. a.,^<^omac4. 
TN^ gi^sttioiis of this prime nutritive apparatus;^ both la 
briitl^^ and plants, is curious, from the general use of (he entife 
surface to the special ordination of a particular or^an, w^iah 
ofgalt becomes progressively more or less involved, as, it is 
more br fcfes essential and important ; as in the higher type? 
altnt)^t'^n the systems, whether nutritive or reproductive, ordi- 
narily fe^ei and yet the original external cutaneous digester, 
evi^nrt'inan, the highest grade of all, has not lost entirely the 
ortg'irtar community of function that signalized it in the lowest 
types'*, for it not only perspires and absorbs matters hurtful 
and' salutary, but likewise forms carbonic acid with the pxyg,en 
oPth^ ah*, being in some slight degree an organ of re^pirat,toji, 
an'Wtcfrrialiung, as it is also a vestige of the external kidney, 
stdttiricB, and intestines. , , , . . 

OH' \he peculiar properties and powers of vegetable ^iges- 
tiaiiC, "whether the apparatus be spread over an entire syrfaqe, 
or^^lfetted into an especial organ, I have purposely avoidfid 
to -dilate; iind yet this is a subject of most curious interest^ 
one to whieh hereafter I may probably, if tin^ peyrniit, refuf^. 
Miybel aeufely noticed, that ^'Plants alone have a po>ver of 
deriving 'noufishmerit, though hot, indeed, exclusively/ from 
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ioorgaDic matter, mere earths, salts, or airs, substances cer- 
tainly incapable of serving as food fof any animals, the latter 
only feeding on vvhat is or has been organized matter, either 
of a vegftaUe or animal nature ; ao that itahould'.s€wn4/^ hm 
the office of vegetable life alone, to transfiorm dead 8latleriii4# 
oKganized living bodies." This is a moat phil<»ophio>a«d mtr 
portant observation ; one which would further lead to ftbo;iik* 
vestigation of the problem, whether plants, in anyr;ca4e9 jnro- 
duc^ those alkaline and earthy substances which are nM^iatrijp 
or immediately peculiar to them, and whose metalUc bas#«i are 
chemical elements in our present state of knowledge ; b«it the 
mere ^^lu^ioa to this extensive and disputed topic 19 almost 
without thf scope of the present trifle, already stretched tm* 
duly in it$ len^4 

To conclude, hence perceive we that the definitiou of Arm* 
tatle» though incorrect^ was, for the age in which it was adi- 
ventured, one Qf ej^traordinary astuteness, when he said that 
<' plants am animals turned inside out;" for Unnssust wba 
repeat(M this observation many centuries after, in nearly smu- 
lar word«s declared that they are in the organs by which many 
of their functions are performed, truly and strictly '^inverted 
anio^ais^" ^fiorts, we have seen, are continually made bt 
eadi succesf^ive stage to separate the vital functions, and €Oft« 
centrate their force in peculiar organs, for the better pevfbr* 
mance of their several duties: just as in mechajiics^ a pin ia 
best made when the head is the work of one artist ; the'shaii 
of a second ; the junction of each to the other the employ* 
meat of a separate artificer ; and sharpening the point the 
labour of an especial hand. 

In refenenqe to the proposition with which we set out, if we 
have found) certain locomotive vegetables, as the Confenasa^ 
i!£gagropila, Vagabunda, &c., that can figuratively be said- to 
have rui^ away ; these vagrant plants have run away wttfaonl 
a stomach : and if Nepenthes and Sarracennia can, in anywise, 
be said to have ** found out the blessing of a stomach," disy 
hai^e not^ bi^n able ** to run away with iU'' 

Yours, very truly, 

GiLBBBT T. BUBNETV. 

November I0th% 1829, 
24, Greai Maryleoone-^ireet 
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SireehoffheMefropolts. 

fi^ fidt$on who hks occasion to walk, or efen ride atong the 
sIMtttoTtiie metropolisi but has cause to complain of their bad, 
uiM»vM|' and often dangerous state. From the necessary ex- 
cavations for water and gas pipes ; for drains, ovens and cellars 
under the pavement ; and for occasional repairs of the pave^ 
ment itself, the streets, especially the leading ones, are ever in 
a state of disorder and confusion. 

True it is, that such inconveniences must be submittied to in 
such a place as London. The alterations and improvements, 
both public and private, constantly going on, must necessarily 
keep the streets in a state of revolution. But why such works 
are not done in the best manner ; and why the City has not 
tho best engineers, as well as the best of everything* els^, is 
most onaccountable. In many cases, tt is often observed, that 
improvements are begun before the projector is aware of the 
extent he may find it necessary to go, or before the masdn or 
pavior is prepared with materials to complete the work^ Thii 
is entirely for want of concert among those concerned in the 
affair, and for want, it would appear, of a competent super- 
intendent to direct the operations. The greater part of this 
endless doing and undoing is caused by the imperfeet dnd 
slovenly manner in which the excavations are filled up. The 
workmen's endeavour invariably seems to be, to make all good 
aa expeditiously as possible ; using any kind of material neanesft 
at hand, whether it be fit or unfit ; finishing by relaying the* 
stone ; and ramming the surface with ludicrous exertion 
of lungs and arms, till all is smooth and level. But in a 
short week or two, behold, the regularly paved place, instead 
of remaining what the workmen had called ** a good job," is 
become a dangerous foot, or wheel trap ; and then it mnst be 
pulled up again, to the annoyance of passengers, and at a 
further expense to the public ! 

To this improper and careless way of filling up these open^>* 
ing«;, is to be attributed the dangerous settling of the houses 
towards each other in narrow streets, and requiring those 
frightful shores to keep the walls upright. The foundations 
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are dhlnrijed ^ these repeatedly-opefned trfenches'j' a*d the 
hea^ dfdys attd wagons atting ^ presBerS, shake the b«iWta^ 
from their pdiitJon. " '= '"* ^''•[ 

To atold such danger and damage, and th^tHh^pJiv^fiietit 
should remain as durable and firmly level as? the wt tttidi tfwft 
of thie pavior can make them, it is, above all thin^^j ^€f6ttl*tt^ 
that more labotir be bestowed in filling up these openfegsi ^ As 
no tvise architect would build on loose ground, so w&idier 
shouH pavement of any kind, nor even a comnMWi nMd, 'be 
laid otl a stibstratum, which is not sufficiently cdnsotidated td 
bear whatever weights may have to pass thereon. To obtain 
this requisite compactness, it is necessary that the ilaatefwfcl 
which is dug out should be used or rejected, according a^itr^i; 
or is riotfcapable of being rammed as firmly as possible. 'In 
dbJng 'thi^, the temperament of the material, whether ^ivi, 
gravel, Oi^ other substantial earth, should be particularly at^ 
tended Id t it should be neither too wet, nor too dry; if fast 
damp ertotigh to knead together under the action of the 
rattitnet*, it is in a proper state. Every shovelftil thrown in 
shcluld be subjected to the rammer, from the very bottom to 
the top J not fit crevice or corner of the mass should escape. 
This opefatten c^refuHy executed, as it may be, wiH ever after 
bear' any 'kind Of paving, gravel, or road metal, witho'ut sinking 
more than the surrounding natural bed of the earth. ' •''■ 

An approach to this rule of management, and to pwjvent the 
iiregular sinking of the pavior's work, has been done iti Fle^t- 
street ; by placing a thick layer of broken stone bdow the 
piedling. ' This will certainly be effectual, where the stotiee are 
kid tipOnf a firm bottom ; but where laid on, or mixed -with 
loode, Uttrammed earth, even this expensive expedient will -be 
fijund inarwfficient. im 

In some other leading streets, where the Macadanlj|zing 
system has tiot been introduced, the paving has been d«oe 
with great exactness ; regularly cut, nicely squared stotes tmij 
have been used ; and these, as usual, very smoothly rammed, 
and afterwards grouted with thin mortar to fill the interstices, 
and cement the whole together. But in such cases, the exe- 
cutor will be disappointed ; he trusts too much to the accuracy 
of the workmanship in placing the stone, and to his powerful 
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rank lOifrraminera b^hiod. The fftct U> the raBMn^r^^shauU be 
be£iiiKVrmd)noi>heh\ni the^caen who place the $tQne. Pav^went 
laid on a sufficiently solid foundation^ needs very litd^after- 
mfOlimg«|iCf properly bedded in sand, and laterally coaoecited. 
Tip^; IbhoMvetr, in uaing his massive implement, directA> all his 
aitoobtioiiiaad po^vers to produce regular smoothnes$y instead of 
durabkfi§rmn€9s. The stone which happens to lie too high, 
reotiyes r^eated blows of the rammer, while the very next, 
perhap9> which has been placed too deep, is scarcely touched. 
Thii» U' i$ true, makes neat, but not durably firm work; for 
ualeas ev^ry individual stone in the surface receives an equal 
sboire nf the rammer's force^ the pavement will soon become 
irregular from the action of heavy carriages. 

To obtain, therefore, a smooth and durably firm pavement, 
tW bed of soil on which it is to be laid should first be put iato 
proper form, and equally consolidated ; and, if pos^ible^ of 
eqwiL consistence throughout. A carriage road, whether paved 
vfith stones, or Macadamized, requires a solid, yet somewhat 
depressible bed to rest on : othenvise the surface material would 
be soott worn down by the grinding action of wheek. The 
surface material, which yields a little to pressure, lasts much 
k>oger than a road which reposes even on a solid rock. 

A few words may be added respecting the watering of the 
streets; this, when done timeously and properly, has vwiy 
advantages sufficiently obvious. But it is too frequently 4one 
car^essly : too much water is thrown on at once, which not 
only lays the dust, but is soon trodden into a deep covering of 
filthy mud : the watering carts then disappear till this mud is 
figain dry^ and flying in clouds through the streets, whan it is 
again diluted into mud. This watering should be done pro- 
perly, or not at all ; and were the dust, when moderately moist, 
BwepI oflF and carted away immediately, it would save the 
scjttenger much trouble and expense, and render unoec^sary 
their laborious and bespattering scoop- work. JVL 
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Ahaiymi^ftf m Nbw Mineral, tmtkAt^vg ^ hUhetid wnkmfBdn 
> .1 .Eiorthy by Jacob Beraelitifi. ^ 

The miDeral, of which the analysis is contained in tbe.f9lV)ir«- 
ing ]pa{)er, is found in syenite, upon the islarvd LovrOOi tying 
off the coast of Brevig, in Norway. It was there discovei^d by 
Pastor Esnoarck (son of Jens Esmarck, Professor of MiueraJofgf 
in the University of Xiania), who sent me a specimen of it for 
analysis^ imaginings from its high specific gravity, that it might 
contain tantalum. 

The yCQi^^ral is black, without any signs of crystalline form or 
texture, and resembles entirely in external characters thej^ido- 
linite of Ytterby. Its surface is sometimes covered with a thin 
layer,of a dfirk rust colour. It is very brittle, and full of cracks, 
on p^i^g Wjhich the surface has a dull greasy lustre. Oa 
an egatirely recent surface the fracture is glassy. It is heavy, 
having a specific gravity of 4.63. It is not very hard, being 
easijy sci^afched by the knife. Its streak is greyish red. In 
,ppwder, the.mioeral has a pale brownish red colour, becoming 
light^i; the £aer it is rubbed. Heated before the blowpipe, it 
Iqse^ its ^l^ck colovir, gives out water, and becomes nearly of 
the same.9olQur as when reduced to powder, but does not noelt. 
Heated to redness in an open tube, it gives off a very mionte 
trace of fluoric acid. 

With borax it melts easily, and if the mineral be in large 
qu^ntityh^comes ppaque on cooling. No opacity is produced 
hyfiaminf^ The colour of the glass indicates the presence oi 
ifpi^. !,With saltpetre it shews also the presence of mangQ.Qe8e. 
^Vith phosphoric salt it melts, leaving a residue of silica, and the 
glass^ which is coloured by iron, becomes opalescent on ooolr 
ipg. Here also, with saltpetre, the presence of mangane^ b 
indicated. With carbonate of soda the mineral is decompo^e^ 
withoi^t melting, and leaves on the charcoal a yellow bipwn 
slag. By reduction *, if borax be added, small white metallic 
globules are detained, which flatten under the hammer. They 
ar^ Jta^^ containing a trace of tin. On a plate of platinum, 
witch -carbonate of soda, the mass becomes green. 

* In the inner flame of the lamp. 
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The mineral seems to occur very sparingly. Professor 
E^iQiqii^h hiks informed me m^ore lately that no nesr quastityhas 
been obtained, as the ck)8eness of the locality to the surface of 
the water prevents the rock from being blasted until the water 
bfefrdieh! ' 

'Trtief ^in^ril contains a metallic body hitherto unknown, 
wh{6h,Mh its properties, belongs to the class which forms the so 
called pr«)per earths, and its oxide is an earth which most 
Yiearly resembles zirconia, and, what is singular enough, pos- 
sesses the greater part of the properties and characters found in 
the earth I formerly described, luider the name of Thorina. 
This circumstance led me at first to imagine that thorina might 
possibly not have been, as my later experiments seemed to 
rfiew, simply a sub-phosphate of yttria, but a mixture of it 
with thorina. At the beginning of this investigation, there- 
fore, I gkve the name of thorina to the new earth,-*^and when 
afitefwards, by a new analysis of what still remained of the 
mineral, in which I supposed myself to have found the older 
thorina*, 1 could not detect a single trace of thfe new, I 
thought I could, with still greater propriety, retain for this last 
the same name, both because the former description for the 
most part agrees with it, and because the name has already 
been once introduced into the science. The netv mineral itself 
I have consequently called thorite f. 

ANALYSIS OF TUORITB. 

a, 2.005 grammes in coarse powder were put into a small 
•tube retort, connected by caoutchouc with a receiver, from 
wbieh the gas given off was conducted through a tube filled 
with chloride of calcium. The loss, by heating to redness, was 
dil985. Of this, 0.19 was taken up by the receiver and the 
ihteride of calcium, and consisted of water which gave a minute 
tfaee of fluoric acid. 0.0085 was gas given off. 
' The tsame portion, again heated to redness in a stream of 

* It appeared to me probable, that eudialyte from Gr^pland .might 
contain thorina, since, at the time when Stromeyer analyzed that mineral, 
the properties of streonia were not so well known as now, and therefore 
the new earth might be mistaken for zirconia ; but I fonnd in it^ as Stro- 
meyer has stated, only zirconia. 

t Professor Esmorck calls it berzelite»— TV. 
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4iy(lrogen gas, from r^disK 6r6>^rf cftan|e3 to a Mae grey, in- 
clining (6 green,* anti lost again by the feriii^ttion ^^^*''/'^* 
Rubbed In t^e^mdrfar, the mineral now gaVe a' '(ftrS^y pow- 
der, ve^i/'Uttfe acted upon by muriatic acid. ^^ ^ ''' '^•^^*'^?**^ 

6. Five ^arames of thorite unhealed an Jf^^ti^^^WRfc 
powder, behig treated with muriatic acid, iTectfiif^iSMtAvj-mnd 
gave a slight odour of chlorine. By heatthe eVbTinSff ^Wft>- 
rine breathe stronger, and the whole was gelatinizfed.^ *^*«^- 
rated Ih ^'water-bath it left, after solution, \985 gt^feiJ^ntrf 
silica. This was dissolved afterwards by boiling fh tiartitenate 
of soda ;' 'th6 s61utioh diluted with boiling water, the deat Kqdor 
decanted, and the remainder boiled over again with carboti^tc 
of sod^, there remained undissolved in the alkali smSH'grtins 
of quartz, a little powder of the stone which hnd e«cajM!Sfis(*i- 
tion, and a light grey yellow powder which, by decffntktiQB, 
could be Separated from the foregoing. This powder wfeiglwkl 
.05 {^r'ariihifes; the heavier weighed .018, of togethl^ .07 
gramnies ; after which there remained of undissolved ptireWfiba 
.915 grammes. The grey yellow powder conftafned Ttrttdh 
siliciifh ifscomj30sition5and, with carbonate of sOda, beforetfie 
blowj^ipe melted into a glass. I have not examined thi^ itttjtfe 
miniitely. y ' ' ' ••■'•'' 

Thd'^qti'6biii Solution which had been separatetJ fhJm tfi^ 
silic/a, Wa4 fifecipilated with caustic ammonia, and the prbtrfpf- 
tate weft washed with boiling water. The ammoniacal Kqiior 
whiii!(iiafe'^6d'thfOUghwas mixed with the evaporated t^ai*hig^, 
satiirated with oxalic acid, and slightly heated, tiH tfi^ pf^^'- 
tate,wfiich Immediately appeared, had completely" fallen;* 'iPhe 
preyp/tateS oxalate Of lime, burnt and treated with earbOnf^te^ 
ammonia^ gave a slightly brownish carbonate of Imie, -ttei^HSi^ 
.241 gri It was dissolved in muriatic acid, and the'bblulion 
mixed, first with aqueous solution of bromine, and ^aff6f#rffl8^ 
in 'd cdrkeci ttisk, with very dilute caustic ammonia, tiff 'A^kctt 
v^is/^iiV^ix hiiriute degree, oversaturated.- After tWfelrty-ildilr 
Hdlii^s, ttiqre hatl separated from the solution, which,' by d^^, 
b^^UiW^y^HbwV'a quantity of oxide of man'gancise, whiA; h«d*ed 
to f^Hti^ss; Weighed .01 gr. The true Weight of the carbdiirft^ 
ofm*^,tHfer^fdt^e;AVds .23 gn, an^Averiftg^^ty iniSBiOT^lffl^ 
per cent, of pure lime. * "' 
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c. The sidatioOf reayuniiig after predpitatioQ by oxalic acid^ 
y^ps eyi^ppwted to dryness, and the sal ammoniac driven off by 
h^BL IV rjBypoainder washed with water left .018 grampnes of 
magiiesta, slightly tinged by oxide of manganese, which was 
iiii0(;^9p(^lqaai^tity, however, to admit of separation. 
. d. The washings by evaporation gave .0205 gr. of mixed 
d^pri^es^ qf potassium and sodium. These were separated by 
dUoride of platinum — the salts after mixture with it being 
drt^ and the soda salt separated by alcohol. In this way 
the 9fiit was found to contain .0113 chloride of potassium, and 
.0093 chloride of sodium, answering, the former to j007 gr. of 
.potai^b, and the latter to .0049 gr. of soda. 
. «. The precipitate (from 6) became dark by washing from 
t^ .presence of protoxide of manganese. It was dissolved 
^g^iU9 white still moist, in muriatic acid, and the filter carefully 
washed. Through the solution a stream of sulphuretted 
hydrc^gen ffs was passed, which separated a black precipitate. 
Fnan this precipitate well washed, hydro-sulphuret of ammonia 
separated a minute trace of sulphuret of tin, too small to be 
jcollected or weighed. The precipitate was treated with nitric 
axnd to full oxidation — afterwards a little sulphurous acid was 
added » and the whole evaporated by a gentle heat till the ex- 
cess of sulphuric acid was driven off. From the dry mass 
winter separated a metallic salt, from which ammonia gave a 
j)recipitate in white flakes, which weighed .005 gr., and which 
before the blowpipe exhibited all the properties of the oxide of 
tixx, .and was reduced with carbonate of soda to white malleable 
gtqbul^. That which remained insoluble in water was sul- 
pha of lead, and weighed .052 gr., answering to ,04, or .8 
jpet, Cjent. of oxide of lead. 

,j,/. The liquid, after precipitation by sulphuretted hydrogen, 
y/f^ ^yaporated to dryness by a gentle heat. Towards the end 
j^.,geiaitipized, and left,, after solution in water, .0^4 of silica. 
Xhe sciution was precipitated by caustic potash, which was 
a^djed in excess, and the precipitate boiled with it The alkali 
4issolved .003, which, at a red heat with cobalt solution^ be- 
came blue without melting, and waS| therefore, alumina. 
Neither this nor the alkaline solution contained any trace pf 
phosphoric acid. 

OCT. — DBC. 1829. X 
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g. The precipitate thus treated with potash ditaolved with 
ease in diluted muriatic acid, leaving peroxide of maogaJiese, 
which, washed and heated to redness, weighed ,081. There 
was found, also, a trace of oxide of iron^ and of thoripa,*but 
too small to admit of separation. 

h. The solution in muriatic acid was neutralized by caustic 
ammonia, and concentrated by evaporation, after which pure 
sulphate of potash was dissolved in it to complete saturation. 
There fell a fine white powdery precipitate, which was thrown 
upon the filter, and washed with a saturated solution of sul- 
phate of potash. It was then dissolved from the filter by boil- 
ing water, which took it up without residue. The solution, 
precipitated by caustic potash, gave a white earth, which did 
not become yellow by washing, by which the absence of cerium 
was shown, and which, heated to redness, weighed 2.817 
grammes, and was thoriua, with a slight, yet low, tinge, froco a 
trace of oxide of manganese, which could not be quantitively 
separated, but the presence of which was also shown by car- 
bonate of soda on a slip of platinum. Its quantity is, at all 
events, too small to affect the weight of the earth, in any sen- 
sible degree. In further trials, made upon this earth, it was 
found free (torn all other mixture. 

t. The solution, precipitated by sulphate of potash, was 
again precipitated by caustic potash, the precipitate well 
washed, and treated afterwards with carbonate of ammonia. 
The portion insoluble in carbonate of ammonia, heated to 
redness, weighed .1905. It was dissolved in muriatic acid, 
and decomposed, in the usual way, by succinate of amnuxiia 
into .162 peroxide of iron, and .0285 peroxide of manganese. 

k. The solution in carbonate of ammonia was evaporated to 
dryness. The dry mass was digested with dilute acetic acid, 
which became of a yellow colour, and with caustic ammonia 
gave a beautiful bright yellow precipitate, which, after washing 
and heating to redness, became dark green, and weighed .079, 
proving to be protoxide of uranium. 

/. The residue, after digestion with acetic acid, was yellow 
grey with muriatic acid : it gave a colourless solution, which 
was first mixed with tartaric acid, and afterwards supersa- 
turated with ammouia^ without the appearance of any preci* 
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pitate. Sulphorettedl hydrogen separated a minute portion of 
sulphmet of iron, which, dissolved in nitric acid, and precipi- 
tated 'by ammonia, gave .008 peroxide of iron. 

m;' The liquid precipitated by sulphuretted hydrogen was 
evaporated to dryness in a weighed platinum crucible, the sal 
ammoniac driven off, and the tartaric acid destroyed by burning, 
after which tbere remained .073 of a light yellowish earth, 
which was found to contain neither yttria nor titanic acid, and 
which, in all respects, comported itself like thorina, tinged with 
peroxide of manganese. I ought on this occasion to mention, 
that the presence of thorina in the solution after precipitation 
by sulphate of potash, is an error in the process, arising from 
the circumstance, that the earth was not fully precipitated by 
the sulphate of potash ; an operation, however, which is very 
easy when the solution employed is not too concentrated. I 
shall return to this subject in describing its double salt., 

The whole results of the analysis give for the composition of 
thorite: — 



Thorina A) 2.8175 + k) 0.079 . 
LiiDe 6) ... 

Oxide of iron i) .162 + -008 
Oxide of Mang. A) .01 + ^) .081 + i) 
Magnesia c) 
Oxide of uranium h) .079 oxidule + 

» • of kad e) 

• . of tin e) 

Silica 6) 0.916+/) 0.034 

„ ^ , 0.19 X5 
Water a) 5 



014 



Potash e) 
Soda e) 
Alomina/) 
Undissolved mineral b) 
Loss 



0285 
oxygen 



in A Rrammefl. 




in 100. 


= 2.8903 


s= 


97.91 


0.1288 





2.58 


= 0.1700 


3: 


3.40 


= 0.1195 


m 


2.39 


0.0180 


= 


0.36 


= 0.0804 


s 


1.61 


0.0400 


:£ 


0.80 


0.0050 


= 


0.01 


0.9490 


s: 


18.98 


0.4760 


^ 


9.60 


0.0070 


=c 


0.14 


0.0049 


= 


0.10 


0.0030 


=i 


0.06 


0.0700 


s 


1.70 


0.0399 


= 


0.49 



100. 



Since, in this analysis, chlorine is developed during the solu- 
tion of the stone, it is plain that both the iron and the manga- 
nese exist in it in the state of peroxide. From the invesiiga- 
tioh into the saturating power of thorina, hereafter detailed, 
it follows^ that the oxygen, in all the bases together, is equal to 

X2 
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that contftiti^ % l^d silicnu TiislL' mjdift )thfmiia'li3. ai little 
raoi^tb^'t^rioeJtte oxygen in the' otJncr l»ies^ UiditolhiU^e 
greiit' nUmfb^ of' the toler^ and th6 mixlune ;bfdMi«e9ah«fVl#g 
one, with cAh^r^ httving three atoms oxygen^lietwfittDf^hicb 90 
multiple Ttttro can obtain, induce me tDiComid^lilmitefias 
an accidental mixture of several hydrated silicates* 



f 7b be continued.) 



// J 



N€4i(09'oi» the Obien^ations of the Comet of Enabt during ite 
appearance in 1828. By M. Struve» . . 

[FV(Un Lq Keoueil des Actes de la S6ance Publique de rAcad^mi^ Im* 
pi^i^iaie des Sciences de St. P^tersbourg, 29 Beo. 182^.] ' 

At the abiioal' tweeting of the Imperial Academy of Scieoc^a 
at 'St. PytevjiBurghy December 29, 1828, a notice \9m< 69m- 
mtmieated'iky' M. Strove, on the Observations of the Gom^t 
of Etlcbe; ^mfide in the observatory at Dorpat, in iht autumn of 
1828>, Wi^ the^gteat refracting telescope of that observatMy. 

I^e eom^ was fit^t seen by M. Struve on the 16th of Sqp- 
terbbdr/'N^W'SCyie) which was several days earlier than at 
wad «^€ffr<^]sewh^ It then appeared as an extremelytfaiilt 
nebulous spot ; bat early in October, and at a tima^ntfen aU 
other observers complain, that, from its faintness, they were 
unabte to tbake satisfactory observations, the supea-iol* Il^kt of 
the Dorpat telescope enabled M. Struve to commence a seviea'of 
exact 'determinations of its place. The micrometer mttadud 
to ttie4ele8Cope,-^he spider-threads of which are iIIumU^at(M, 
whiM'^thatfiMd remains dark, — is also peculiarly suited to tke 
obsfervitidnof Very faint objects. if ,,t 

M/Slruve^^fie^ies of observations commence on the()13thlof 
Octdb(^ni awVtehninate on the 26th of December, cotapriabg 
an' intet^ta)' of' ^tiel&rly two months and a half. By! sUbmittidg 
th4 ^^«ii^a«loni to ibe calcuhtioa of probabititiea, he £mLd)the 
I^M^Ie'^^^robiin the determinations of right asceoaion' and 
d^dt^dtioni betjo^een the 26th of October and lOth of November, 
to'tye ^Uule tt^beocttvds of tvrc> and from the 30th of November 
to the 25th of December^ to be less than one second. 
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Am :h ighty ) mt^resdng: antL ^iriois. part sti M.i SUiWYeHs com- 
fillitHonltilMKj is^ tlieirevtorks^vhh. wjiicb tticooobctesion the 
mfdtiin&^^hidi nay- be drawm irom iht obtenva^^vl^] jo mgard 
t» tb^ljrtiysical nbtacQ of the cornet* We 9b)aUi-iK)t)iittei»pt to 
•holtBifUliesie't^soafks, lest ive should do theoi ifipdtice^ 

I. When first seen, the comet had a diameter of between 
two and three minutes ; yet, from its extreme faintness, was 
scarcely ^visible. Now, as objects shining by their own light 
become invisible, not from increasing faintness, but from re- 
duciion of magnitude, it follows, that Encke's cornel i« pnobably 
a body shining only by the reflected light of the sun. 

li. 6tt the 29th of October, the comet coverecl a'stat of the 
9 — 10*** magnitude, which passed within 22 seconcis of the 
D90st himtnons (and therefore the densest) •part>^itlus;)fl9met, 
witboot losing any portion of its brilliancy >: m Om)]ih^ 3lh of 
Novehiber, a star was seen so situated as to btaTatfir^.miAtaken 
ibria nadeus shining through the oebialous*«aftttQl1 .pf, the 
conidt, until its motion discovered its real nature* An/i <H| the 
qftdie Bight another star was covered by the Qome^n An4 .psissed 
witfaiti a very few seconds of its most lumioau^. fgjcU ^iiritiH>ut 
betbg ixt the least degree obscured. From thbse observations^ 
it appears that the comet had no solid [opaque] nMcL^Mai: 

'IIIl In regard to the form and appearance of tj^e pomet, as 
•early a& the 7th of November, a nebulous spot, more }uiii|inaus 
than the leniy could be distinguished, extending, as shewn by 
the plate, from a to K. ( Vide Lithographic Plate^ Fig<^ Jv, and 
II.) This spot was not simply a condensation ofthei nebulous 
matter towards it, the most luminous point, for it had a well- 
dcfititd Umit at a, whilst at K the limit waa 'UOt^sa^well 
.definfsd as at other parts. On the 30th of NoMea)b(?r* the 
limit of the spot and the exterior limit of. thf» coiaiQtnPQJp- 
dtded at a, and at this time there appeared to h» ^JpiA^fj^l^^, 
with imperfectly defined limits, shining, through] the ,nQ|Hlh>Vs 
matter in which it was enveloped. It \\n» ikm poifii k^>th^ 
centre of the apparent nuckos> which ivas adopted jthfiPi^out 
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as the precise point ta be observed in determining the place of 
the cQooet. The figures in the accompanying woodH:iitft shew 

Fig. in. 7th Dec. 



Fig. IV, 14U»Dec 

6/ 





the eccentricity of this point, as seen on the 7th and 14th of 
December. These two figures, from the first having been 
drawn under unfavourable circumstances, and the latter whilst 
the moon was shining, do not quite accord in shape with the 
correct representations in the lithographic plate. 

IV. On the 7th of November, the whole nebulous mass had 
a diameter of eighteen minutes, and on the 30th of November 
it had lessened to nine minutes, although, during the interval, 
the comet had approached nearer to the earth, and although, 
from its increased vicinity to the sun, its light should have 
been twice as strong as on the 7th of November, and conse- 
quently its extent and limits more clearly visible. The fact 
of the contraction of the whole nebulous mass was further con- 
firmed by the coincidence, on the 30th of November, of the 
limit of the whole mass with the boundary of the more lumi- 
nous included spot ; whereas, on the 7th of November, the 
boundary of the spot was considerably withinside that of the 
nebulous envelope. M. Struve is positive in the recollection 
of his surprise at the diminished size of the comet on the 30th 
of November, at which time he had expected to have found it 
mucti larger than on the 7th ; particularly as, from its increased 
light, it had become visible to the naked eye as a star of the 
6th niagnitude. 
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V. If tlie line a h, which in all the figures passes through k^ 
the most luminous point, and K the geometric centre of gravity 
of the whole figure, be called the axis of the comet, all that 
part which is on the side of 6 may be regarded as a tail occu- 
pying both sides of the axis. The best defined boundary was 
always on the side of o, and the least defined, on the side of 
b ; the former taking a parabolic curve from a towards c and d. 
But the point most deserving of notice, is the direction of the 
axis in respect to the sun. Its apparent direction was deter- 
mined four times on the 7th and 1 4th of December ; and the 
apparent direction of the tail of an ordinary comet in opposition 
to the son being calculated, diflTerences amounting to 100^, 
145®, 154°, and 149**, appeared between the observed and the 
calculated directions. Thus the direction of the difi*used or 
spreading part of the comet was always turned rather towards 
than from the sun, offering, in this respect, an absolutely new 
phenomenon ; the more remarkable, because the best defined 
part of the contour, both of the envelope and of the nucleus, were 
on the side from the sun. If we compare these observations with 
those which have been made on other comets, Encke'*s comet 
will appear to have something in its nature different from other 
comets, and to be, in some respects, opposed to them ; inso- 
much that we might be disposed to name it a negative comet. 

VI. The appearance of this comet, when seen in 1825, was, 
to the best of M. Struve's recollection, that of an almost plane- 
tary disc of uniform light. If this recollection, grounded on 
observations made with a 5 feet telescope of Troughton's, can 
with propriety be compared with the observations of 1828, the 
appearance offered by the comet on its last return, was essen- 
tially different from that which it presented on the former 
occasion ; and if so, we may anticipate important results from 
future observations. 

'' Will," M. Struve concludes, *^ the direction of the tail of 
this comet towards the sun, and the diminution of its magni- 
tude, on approaching that powerful luminary, justify a suppo- 
sition, that the sun attracts to itself a portion of the mass of 
this comet, which being thus subjected to successive diminu- 
tions, will finally be absorbed altogether, and the comet cease 
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to eiftist^ioiiia* sfflniiaterfQnti^S (]0r iDByTfb6ncfimitiulHai^>Bi:.its 
M^fm!fcmtihA$ (it8ii)iflSBrmit<s]ipeainhiee }B(ll82Sr]qB4^1£(BB^^ 
ft ttidbiBc<}rtto rk/qeicfint r^tidn^ if Ike ) mattnr bf fwindidfaD^iaDDiet 

isifOiBftoipilPlxii; t^'j'^. ''»\*oj ,ptMii \i\\i}Mi)'n$W\ 

t <'*Til6 MlatHHi €f these qutetkHi» Himi}bdokl^itoii^tute 

dbservatiom on Quinia, or Quinine, and the jpnrep^raf ions cf 
Cinchona, by J. Hancock, M. &. ^ , 

Qi^tirHmliWoW nlmost universally coimnend^, I^O'^^'liKd 
out' (^P^hct^^Afsfihon. — Is this to be cotisidefed lftft Itfes^ldte 
pt&§Pi^iWiTh^Hit^^dltnt excellence, or can it be ^^cMn^^r 
on other principles ? — ^We know, that amongst the Chihiftse^tWe 
rf)6t/ ^4?i^g}^€0iiMercd amongst as as a very simple and 
]il^Si(§6i^«/fig]c;is('y(|ti^^ or still mote extraVagatitty est^tei^ 
Ihl^^trfji^^i^^titf^ll^ ttioment with us.-^Th«i«4s*Aifdifhtmi 
iif-^yii^}'^^ in ^ferything else, and that a V^xtmngi&able 

" ^^rtii^M^%i;"liite other hypotheses dede^d frotti-fiklse 
pt^M§^;^'fti<i^ l^is^burcesor innumeraUe^rrot^. B^irt,^ 
^lliifiearTi^Wtih^thtitnist, finding that infiisrdn oFtJrt'k wtis 
|>t§^f^{^^by jghn^^ ebncloded, that it could be Motl^i^&i 
gfelafiW^^ktehdblistilfltes the febrifuge prmciple of the bfl*. 
WtelSf>«i(ft ilbStirf cfi'ror remained undetected, i. e. rf^BW Bdfk 
cdHtftttift^^MWe, tommon glue was found sd sKW&sfti!' In 
the cure of intermittents, as scarcely ever to fail or to disappoint 

(I ^r(On)i|na Subject, we are greatly indebted to Dr;^Pjeri&ibrfhis 
fi^fiifHfe*^^^? he 1^ to be the only auChoriVfio'^sh^^e 

;(4flit^,d^{^^i^ ip oppose the unbounded iMno^^tipus-f^pfnihe 
plmniteiciHitioaiohemi^ ^f the day. '' it \» only neot^^^m^n 
^pA^k^''M^M' jh voLfi. p.166, 'Vto cMW^^ W- 
4it^bejr:«gBfBsili tibeilibo>ba9ty generalizatioMtof dssitoo Mtngiiine 
fcl^|tB»^^;^rt^^^ been observed th^rifi^^y^^efiiWe 

«"^y#f %f iWitwi^' vi^«*^[ bap been .established T>y th«i aoter ejcpe- 
Dtow 6f^gmf tOPbsi^t Wdiffet'etit ptfaeiptes »f^iR?«Mty, or, at 
le^'^JWS i'mim iiciWer to the cJomi)6u|i4:or:t6elr several 
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iDgredieatiAlii((TAndfiln{voi.i(^. 2a^o1ie)aM^^**'i>oe& it not, 
tftQtt9bife/)appe&ir'ihat eecteMt^Ql^fntaiD^^istr^ih 4he'icom{x>sition 
ofn(Egedi)Ik>iito(kires;ra9!rQfltiidie^ hjrtndture^^ii^H'ailtbough 
individually inert, confer additional strength andSinpolfe-QpoQ 
thdq^iotif^oS'ictmty with ivhich they aire assc^oiotedi'^F' 

So far, indeed^ from depriving the bark of a I^rgefiortionof 
its active principle^ the most sensible physicians have advised 
the addition of other aromatic and astringent substances to 
heishtf^n its powers. In proof of this, I s|iall quote further 
tirom t>r. ftiris'9 work. 

The most powerful minds are not exempt from extravagant 
Qr^C9r-T%4e^ham pronounced that ^^to edd i^^ythj^ to the 
bflrft*igif^e3 either ignorance or craft." H^ 4WiW>t,ffhQwever, 
}lltfi^i«t jthejutme time that anything ^hot^iP^tl^bAtYacted 

,T,f*.Xh^ most respectable testimony^" sj^y^ Pri,Fi»ri% vol. i. 
j^T^O?! '* may be adduced to demonstca^.^^igriff^^f^^^^Hatages 
VlblPbhave arben from the various comUnatJc^s^pfrthif heroic 
ww^y.V'-^ George Baker has said, that ,]\ tfaf re^ji^ Aeps of 
reason than of severity'^ in the abov^ leoiai^ pf „$]^€iaham ; 
Hlfit^iat itf was found in the cure of the int^fl^^t^ftJttWWlBfa he 
d^f?rjibe% that^ according to circumstance^ spgieti^ia)^ the 
yirgi^inQr snake-root, and in other casei^ inyr;f)i,/|vef|^.^dded 
,)v^.pTQpri^ty and advantage; and, accordip^ ta.t^lf|<pxperi- 
,^^^ pft several practitioners, a drachm of tb^ i:q{l^i^i|^,, and 
\\\Lf^ s^n^of^ quantity of black pepper, added tp.^axfli pnaq^ipf the 
^\}^Jkf^^^ ^he means of subduing the niostipveterat/^agp^s. — 

, .'- :'Mj\ 1 • t. • . {,, .,.1, , . 

•** When the structure of vegetable remedies sh.^l l^^ye^be^n tho- 
roughly examined upon this principle of combination, tntich medicinal 
idbtoiiBty^vi^ hk removed, and probabhr phtrmateeulibtl kn^ov^ments 




,,iiwvia'4tf>«n)aratioDt tfeatit is inert. I dwellilbQim^y^JUpmiiUmf^int, 
because^ I feel that there never was 1 
I inch a caution was more i 



inuvyicil ouraticbitm-has driven the 





cifn),-T^ joif^hieviMw pv^fei^sity ^o^fpriitre wn?tJ«9^ i;««|di^t> jnprderto 
concentrate or extract the jari^. w^i9b they |Copsider to constitute their 
essential ingredietitsr • ' ' 
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Hillary spedcs of an epidemic intermiUent at Barbadoes, in 
which '' the bark was of no avail, unless combined with salioe 
remedies^ or some of the tonic bitters." 

In a subsequent page, Dr. P^s adds, '^ I dhall concludeithe 
present section by shewing, that maay of ouf most ^mkMLble 
vegetables owe their useful properties to the joint opeftitiorrf'of 
the several distinoi and different ingredients which enter into 
their compoaition. How many substances does nature pro- 
duce in the vegetable kingdom, in which the permanent tonic 
quality of bitterness exerts its influence in union with the tran- 
sient stimulating powers of an aromatic principle ? Pem^utn 
bark may be said to combine within itself the properties of bU- 
temesSf a^tringency^ and aroma ; a fact which suggested the 
probability of our being able to produce an artificial compound 
that might emulate the effects of cinchona, and to a certe^ ex- 
tent the idea appears to have been realized ; for we are told by 
Dr. CuUen, that he frequently succeeded in the cure bf an 
intermittent by a combination of oak bark and gentian^ wheb 
neither bitters nor astringent, separately, produced the leaat 
impression $ and I am informed by Dr. Harrison, diat in the 
Homcastle Dispensary, of which he was for many years phy- 
sician, he never employed any other remedy for curing th^> 
ague of Lincolnshire than equal parts of Bistorta (astringent) 
and Calamm aromaticus (bitter and aromatic), neither of 
which plants, incUviduallyf ever produced the least benefit in 
such diseases.' BerzeUus attempted to produce a compound 
of this description, by adding to the bark of the a$h some ior* 
metM toot and ginger ; and he observes, that it acted as an 
excellent tonic, and that, according to the experiments of his 
friends, it seemed to cure quartan agues*. In the aromatic 
barks and woods, such as those of the candla, orange pe^y 
9ai8afra$y &c* the aromatic principle t is combined wifli a 

bitter ingredient ; a union which proves of singular servkje- 

. I 

• * Dr. Ybtmg's M^csl Literature/' 2d edit. p. 570. 

<«> ^ The VQspetabk kingdom presents us with maay natural compounds 
of thw kind ; several of which might be pressed into the service of medi- 
cine with much advantage. With respect to the number and variety of 
Rueh fttbtttocts, it must be confessed that our Phsmttujopcsia ooataa&a 
but a mefigre ))iU pi fare.*' 
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Ih the formidable bowel complaiots so common in tropical 
climates/' 

Here is a weight of evidence added to our daily experience 
in proof of the efficacy of astringents and arooiatics, both as 
febrifuges and as general tonics. 

N^W it is vatgarly believed, and indeed we freqnently hear 
it asserted by those who ought to know better, that the sul- 
phate of quinine contains all the virtues of the bark, A very 
little reflection, however, must convince any unbiassed mind 
of the falsity of this opinion. It neither contains the astringent 
nor the aromatic principle; and a large portion of bitter 
extractive is also rejected with the infusion, in the process 
fox the manufacture of sulphate of quinine. All these are 
essential to the entire powers of the bark, as we know 
from their tonic effect on the system. The re«ino-ev^rac^e 
matter was considered by Murray as the printciple of the 
greatest activity of any the bark contains* ^^ Astringents, '' 
says Dr« Paris, vol. i. p. 152, *^ are capable of. acting as 
permanent sumuknts, of curing intermitting fever^ and of 
obviating states of general debility.' These principles are 
entirely thrown away in the process — and as to the invaluable 
aatiseptic properties of the bark, the quinine contains nathing 
of it 

All this is evident from the methods taken for the pirepamtion 
of quinine. Of those persons who assert^ that the ^inine 
contains all the virtues of the bark, very few, I believe, can 
have reflected upon the process employed in its prejMu-ation. 
The following one, from the Paris Pharmacopoeia, will serve as 
an illustration. A tincture of the bark is first made with 
alcohol, which is evaporated to an extract This, extract is 
next washed with repeated portions of watery solution of potass, 
till it ceases to colour the water, and then with pure water to 
wash away the potass. This residuum then, divested of every- 
thing soluble in water, together with the agency of potass, is 
the meagre portion of the bark which remains, and wbicl^ fe now 
to be digested in an acidulated liquor {aeide hydroohlwique). 
This liquor is next to be filtered, boiled on magnesia* filtered 
again, and evaporated to dryness. This residoe 4a ultimately 
♦o be digested in alcohol, filtered, and the tmcture etaqpdrated. 
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which,' dt6»<hi6^<§bg^i^4«^i<yQ&^t)pe«1wam}%a^^tlle q^tefee, 
!he taJ*f»V''' t^e^^h^^Pterbi. Uii(lv.'1828l tWnJ.Mfe'^^^*4iyoiM 

of «<)e«8(rt^;^keti Tre^, will cure ititern]6ttedt^fe¥^(MtM^ 
iti»^i<{^pi0^ tl^ecHrtaiA little or no quiiiii'0#'<|Uifi}rieVA^'«Mh^ 
out the acid it is considered nearly insolntAetA '^Ht^^iM^ 
Thii: dbu&ttes^ b ti^ tase ; for I find %\ikV thd %iUphiSti of 
quinine is scarcely soluble in water alone, hnd^'^e^kf^^iti^hbt 
watetvMtfib ^^fy^inqpcfrfectly so ; but on addingM^ul^tiric^Mrid, 
Hdilk61ve9 {kUtttAtty, -like ke thrown into h6t v^t»}^' la 6^1- 
ritubds Wifi^i^, it ih aSso very readily soluble. ' -;:in'j w 

tAU^itid^^«ft3^1dv^1iow«ver, agrees, that quintn^ia in 'riw4«^ 
8p€i€iic^^f(br^)ntetttiktetit fever: according to the-otd^^diig^, 
^* BverjpiW&Jp shys «0| cLnd it must be true I" ' Tb»* Lodkl^ 
8id0|i^Hij^;gl^ k4b' khd cry, emanating from hijgk &tithor(l1«4 
foutfAM^rdthe^bii^tfi^ ^^tfanation in whieh d^ Betoviaii imfk 
ita^iifjm^fkkltdfj^iYim'Oti patient investigatibn and ^^tlmAd 
cotAf^rf9^ ^t^Vtoi^lt^; 'IThe simple infusion of (juassialtfteririi^ 
01^ ii*Whyftt^tt*i, e^peciafly if taken warm. . -^ ^ - > i ' t 

TIM^tbcfefe^Mh!>Hs; the quinine, cinchonine; &e. *> coTWat if, 
in if 'tiftfalk^aW^rtfe; the febrifuge properties of 'th^ Iw^ 1 -1^ 
myW*kHsWit!iia^to disptite; and therefore, m so Tat its thi% 
fad^is^itferi^sl^bHkhed, let us freely offfer our meed biF^praisfe'tb 
thdilB9Hs{iii^ft*ited cohtitiental chemists for ftieif Talotablt^afel 

^ «'^w4l?M)#lHttial6ihol is the most efilective sohent f« n*ari^ ^ of 
tiie iMb^ (eg«toW«prit!ciple»*or those caypable of acting waih^eneiigyQi 
the animal epcmomjf.-^Cguni, albumen, &c. pertainii^ exclusively, to a 
^dtm raenfthilim,' arecomparatively inert)— yet the active pfinif/pt& 
anv^t^ UifitSK^tid^fi^if soluble in water also ;— the sUhalahdes kttof o& 
v^y^^ffefymi^er rep^ai^ coctions, washings, exsiccations, ficc, jref aip 
but very, Ifttle of those constituents on which Iheir nafuial and' clinical 
(j^V^^de^d^^)e^lly In a substance like the Cort.Oinchohfe, i^^n^ 
sisting of several distinct elements, all of which are more ovJ^ss^i^^q^ 
sanLto ){« full and prop^action, and which, it is quitQ evident, are thrnwn 
a\VJ9%Mirtfe<iftSW obtaining quinine. '' '* - "^ 

.if- ^iti laMn^lHfi^iftekidlv oh^tmsts, however^ butto X)?' Btmam^af 
^difl^jygl^j^jj (^ufl^. |l^ia wj. awp tl^e estal^Ufh^ei^t qf that p^wUar 
principle^!: agent which is^ considered the more active one, in the bark gf 
cfWWtef§*WflWiHiAi1irtc*'V«*ldi seem nowio b^.b fe'fert'at meaMtre, 
<miM6kffcm»k Mvjthe vessbUvi i Siig^pofle^Hiat lJ^i3«anei]^9am«dipbjak»«^ 
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coyflryj) (w^^;fw(mftw >(^«&f^! li^^Vr^p^ r tbwftv^r* . . for 

piWllf»Pg>itfier,VwMiW s4^ tfcie )mk. i^ .a |m|h9tf^^i^fftx4 ikm for 
proM<g|itipg,a,,ia^aiw?-of aUcfeing wiaQtiv-^,;fi^in9ip|^^t(mpst 
^^W^^ilfrM^ ugirl^qv^uaflMidi^ vliicli m^ I>p.pw4i4eii^^,very 
jnpMtM^jl'iHMt ft^ t Experience and reflectioa^ibp^WMr^^havc 
qM94fMt^itf^(^U,nK)« that these. properties anet tm^tiC^traya^ 

• I^tsoU^taddnceasiany instances in support of tbii 6ct; l^ttt I 
^UitdUide ooly to one or two here. ^ w- .^ >. 

!. MnnChandler^ of Essequibo, had fever wbiki J^t George 
Tq^h » (Mac cb# 1827) . It continued for seyen* 4Ay9^v f (On fthe 
intermission, (having been duly evacoatedi) b^^lniglKi^^teking 
^MJto^j^Jaihe dose of 3 grs. every hour^ > Thi5i%)eB(f?tttmed 
WiUt.iserviM'iiy, after an intermission of iiWitl^iitwfAte^koQrs^ 
i?feenT he bad taken not less than 35 gcs. q£> q^MiQ^-^ r^Diis 
|iarQy.yi$m lasted for six or eight hours. Qnib4 H^fitthiiiteflTOii* 
4¥Ml be oommenced the remedy^and t09kirtc|Mth$l^eiitrtott.of 
fthoiit^O gre» The fever again returned^ with(J|itt|e(^lf;»ij\'ik)VNw:e 
ibjEH^ bi^fore^ Thus we may say he had oi^fi ^fA^fi^ ^fteh bf Ytog 
taken 35 grs., and another after having talq^p^^^Qif^n^^i ^Tihis 
w^uld coat, at the druggists in Demerara, al?Qi^|24f^^94>ft} to 
^ le^^p^ose of two pounds of the best bar)i^wjiiq|]pfj0rtl4 be 
^uflicijBnt to, arrest the progress of a dozea rpgv^lf^^ ^.^>tiff;^l> 
ti^ntsl But it should be observed, that* a fpy^r^f.^e^ipoip- 
tyi^ijed J^oirip, as in this case, seldom returns^ ajltjjpi^gjj^j^p^ftrk 
or other remedy should be employed as a preventive. 
. , jV y^r ^o I had a fever, in all respects si^Ia^to^th^case 
iiere* noticed : it continued seven or eight Tdii;}rd;> 'I-^obkno 
jbuipirie or bark in any form; and I had no retai|9| vijf'J^^yj^r. 
¥^, Mr. Chandler, though a gentleman of aterUngg0Od«ei^«e, 
fetttibuted'his recovery entirely to the quinine, ^^^^^haiviy^li*, 
p/ily ^ws how men of the soundest judgment ar^iflJiaW^ M^ 
ifflfp^ert^upon. ' ' ^^ \vvsv^/ :o -,ri'.. 

"A neighbour, Mr. McLean, entering the'T66tti^%['\!fj^\^4e I 
^as making Bome notes on this aflEairy began telatinigrioiiiieihis 
ftwrt case. B^fo^re having heard my '<)pinhf.^^U\&^^;m 
the fever he liad lately passed through, hi?.tadf4'»^'t^e^4lH 
kirgety, but gtftnoi^ifef frt>m it? thalheiwa^riitfiiHiftcflf^btig^ed 
to have T^couf^d 'tQ. m^ l^arit 'ppyd.e)f:j/tj^4^^^^^^^^^ 
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turn of fever afte^ cotnmenchig ^th' this/ and that he found 
his appetite wonderfully recovered, and his strength increased 
byit. . 

The qmiioe employed, in both those eases, was known to 
be gemUBe^ (tarn the great manufactory at Paris, and' was 
received through one of the most respectable hdttsek hi 
London. ' - '- 

B^id^ tbe absurdities above alluded to, then» are >ffatioU8 
others creeping in, and those, too, sanctioned by ai^tiionty, or 
at leairt l^ modem writers on medicine and pharm^oy. 

A new formula for quinine has lately become fashionable, 
which servea to exemplify the rage for new remedies, however 
ah$md th^y may be, if introduced under i^provt^ av^ieeo. 
It copsistt <Qf 4 or 6 grs. of quinine to an ounce of alcohol, so 
that tO: tafc^.a dose of quinine, it is necessary to swallow what 
is aquiirakot ta a wine-glassful of proof spirit. In Retmie'at 
Supplement to the *^ Pharmacopoeias,'^ (pcLgc 461,) 4 grs. , which 
may be esteemed but a common dose, as now employed, are 
directed, to the ounce of alcohol of specific gravity .847, al- 
though a few drops would answer the purpose of dissolving the 
quiniae* This is probably adopted from the French codex^ 
and certainly ibe mctrch of intellect is rendered evident, by its 
having fpund its way so early into our dispensatories. It will 
be a great comfort and convenience to be able to get a good 
stroi^ dram under the delicate name of Tincture of Quinine. 
We shell see if the college of physicians will adopt this valU'> 
able vecip^ in the next edition of their ** Pharmacopceia." 

Another of these prescriptions is, to dissolve 13 grs. ofquinia 
in two pints of madeira or sherry. This, I suppose, may be 
that vhkh. is pu&d off, under the name of the Tonic French 
Wine (^ee JRennie, p. 419) for training ! 

These new nemedies having been got up, without the impu-^ 
tation of empiricmn^ and ostensibly as the pure results of 
pharmaceutic or chemical research, is the reason they have 
been so favoural>ly regarded by the members of the medical 
faculty, wbo, indeed, have received them as a boon almost 
without examination. Some few of the profession, however, 
we find have paused, or have dared to make a standi and 
allow the tide of popular clamour on the infallibility of quinine 
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to roll pwt tbem. The judicipus Dr, Paris, as already observed^ 
is the foxewost one of the very few who have avinced suffix 
cient strength of mind to resist the overwhelming current. 

It ^QVjld he observed, too, that (dhaUeii or analogous suh- 
st^MiVc^Sfrr-as potass, ammonia^ magnesia, lime, bar3ftes, &c. 
are w^iably directed to be employed, as essential in the pre-^ 
paration of our new alkaloid remedies ; and how is it possible 
not to. suppose that die alkalines employed must, in some mea* 
sure^ moidKfy the results ? 

Piperine, procured after a similar manner from black-pepper, 
said ta be febrifuge and poisonous in large doses, is rc^nled 
as possessing the essential properties of black-pepper. Com* 
moA sense^ however, if it had confidence to hold up its head 
in the presence of affected chemical science, would reject such 
absurd opinions^ — as the said piperine is, as we are told, an 
insipid powder, and totally destitute of all the sensible proper- 
ties of that most potent and pungent aromatic berry of which 
it is the pretended essence ! 

4nd with respect to emetine, it is now w^ knowtt, as asserted 
by Mr.. Brande five or six years ago (Man. PhanD.), that ^* it 
cannot be safety depended on as a substitute for ipecacuanha. 
Although, therefore, with a heap of other no\"eltie8, it has a 
place in the Paris Pharmacopoeia, it seems very doubtful 
whether it will ever be much used in British practice*'' 

There appears, moreover, to be less economy in the pre- 
paxaiion of quinine than was at first announced. It was stated 
that 8 or lOgrs. would generally arrest an intermittent ; but it 
hi|i» now got up to 100 grs. or more : to procnre which, nearly 
a pound of bark is required. 

•It may be observed, too, that the new principle called kinic 
acid, or kinate of lime, is also disregarded and thrown away 
in the process of forming the quinine or cinchonine. This 
substance appears to possess much of the sensible properties 
of the bark. It is extracted by macerating the bark in cold 
wilier, firom which, by rest, the kinate of lime separates in 
plates. The lime being separated by oxalic acid, the kinic 
acid ia left pure. It is of an acerb, bitter taste. 

What has been said of quinine, is applicable to cinchonine. 
I have made no distinction, wishing, for brevity sake, to be 
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underst6od as including both under the former title, because 
we have reason to consider them both merely as modifications 
of one and the same principle, procured by the same process* 
and possessing similar medicinal properties. 

Although it is plain^ however, that quinine is far from con- 
taining all the active elements of the bark, still the French 
discovery will, if the foregoing views are otrrect, contribute to 
indicate a means of obtaining all its virtues iii a light and not 
unpleasant form, which has long been a great desideratum in 
pharmaceutic chemistry ; and such a preparation, I presume, 
will be found in the infusion hereailer proposed, with addi- 
tion of sulphuric acid, &c. 

Preliminarily, I may observe, that Murray, in his ** Materia 
Medica," has the following passage : — *^ In those varieties of 
continued fever, connected with debility, as in typhus^ cynanche 
maligna, confluent small-pox^ &c., Peruvian bark has been 
regarded as a valuable remedy. It is difficult, however, to give 
it in such quantities as to obtain much sensible effect from it, 
as, from the weakened state of the organs of digestion, it 
remains on the stomach unaltered^ and is liable to produce 
nausea and irritation." This points out the necesuty of 
searching for a method of extracting the active principles, (not 
a single insulated element^) so as to administer them free from 
the ineft woody fibre. 

In alluding, idso, to the difficulty often experienced in giving 
the bark in substance. Dr. Duncan says, '' An important objec- 
tion is, that some stomachs will not bear it, from the oppression 
and even vomiting which it excites ; that it has long been a 
pharmaceutical problem to discover what menstruum extracts 
cinchona most completely ; and that we must have recourse 
to direct experiment to determine the degree of action pos- 
sessed by each menstruum upon it. With this view many 
experiments have been made, and by very able chemists. But 
most of them were performed when the science of chemistry 
was but in its infancy ; and even at this time, that bmnch of it 
which relates to those substances is so little understood, that 
the results of the latest experiments are far from conclusive*." 

♦ " Edinburgh New Dispensatory,'' p. 113. 
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Mr. Brande, in the ** Manual of Pharmacy," even recom- 
mends the sulphate of quinine to be taken with diluted sulphuric 
acid, 15 minims, (nearly 20 drops to the dose,) with each grain or 
two of quinine. He observes 'a3 follows : — *\ Sulphate of quinine 
has been exhibited in doses of from 1 to 5 grs., three or four 
times a day^ though 8 grs. are thought by some to be equiva- 
lent to an ounce of bark. It appears to me most prudent to 
begin with small doses ; and, if they answer the intended pur- 
pose, not to increase them; if not, they may b^ augmented till 
the disease feels the influence of the remedy ; but in large doses 
this salt will be found to' nauseate, to create weight and pain 
in the stomach, attended by thirst, a white tongue, a quickened 
and hardened pulse *f synoptoms which of course should be 
watched.'*' This does not well cprrespond with the characters of 
the bark as an antispasmodic. Our author continues — ** It has 
appeared to me to agree best when administered with dilute 
sulphuric acid, provided this plan is' not othe'rwise contra-indi- 
cated. The following formula may therefore be adopted : — 
R Quinae Sulphatis Bj ; 

Conservse Rosst, q. s. ut fiat piluls xx. 
quarum sumatur una vel dus ter die cum hausta sequenti. 
R Decoct. Cinchons 5J> ^^^ Sulph. dilut. minims xv. 
8yrup. Aurant 3j misce.**— p.63. 

Here we observe, that the acid is ordered to be added to the 
decoction already prepared, merely as a useful adjunct, and not 
with a view to evolve the quinine in the decoction, which could 
be done, only by putting them together at first, or digesting the 
acid upon the bark prior to straining. From this recipe, how- 
ever, of Mr. Brande, we derive a strong testimony in support 
of the propriety and advantage of the method hereafter pro- 
posed ; for if, as stated by this distinguished professor, the 
acid is to be deemed the best addition to the bark from its own 
intrinsic value, how much more estimable and important should 
it be considered, when applied in such manner as to elicit and 
bring into action that latent principle, the quinia, in which the 
chief energy of the. bark, as a febrifuge, is supposed to reside! 

* Its action will, doubtless, be somewhat varied in different constitu- 
tions. I have recently been told by a friend of mine, Mr. Edward Dawson, 
who has tried the quinine, both here and in Demarara, that its use has, 
with him, been invariably attended by headache and dizziness. 

OCT.— D«c. 1829. Y 
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Dr. A. T. Thomson, in the •* Loudon Dispensatoiy," 
p. 246, takes occasion to notice the efficacy of the bark in low 
typhoid continued fevers, in various malignant and putrid 
disorders, and in pure typhus ; but he conceives^ — " that the 
best effects will be produced by the bark, when its use, in pure 
typhus, is delayed till the skin becomes moist, the tongue in 
part cleaned, and the urine deposits a critical sediment. The 
best adjuncts in these cases are the diluted sulphuric, or the 
muriatic acids, and aromatics, particularly the tincture of 
cc^ncumJ* 

At page 737 of the same work, it is remarked of the bfusion 
of the bark, that '* the sulphuric acid destroys the bitterness of 
the infusion, but not its astringency ; and adds considerably to 
its efficacy/' Possibly it may destroy the bitterness of the 
infusion by being added at the end of the process^ or it may 
only cover the taste and render it less perceptible; but when 
digested on the bark with hot water, if the add be pot in 
excess, or be added in sufficient quantity only to neutralize the 
alkaloid principle, it seems to me rather to augment than to 
diminish its bitterness. 

It would even appear that a vague idea has long since been 
entertained regarding the utility of sulphuric acid as an adjunct 
to the preparations of bark. — ** It (the bark} is used for 
obviating the dispositions to nervous and convulsive diseases ; 
and some have great confidence in it, joined with the acid of 
vitriol, and notwithstanding the latter, a milk diet,T-^in cases 
of phthisis, scrophula, ill-conditioned ulcers, rickets, scurvy, 
and in states of convalescence." — Lewises DUp, 

*' II n^est pas rare que les fi^vres intermittentes bilieuses du 
printemps et de Tet^ deviennent putrides ; les malades tom- 
bent dans un grand afiaissment, et sont couches qomme des 
automates ; le pouls est k pein sensible 3 le sang tombe en dis* 
solution ;— sans le quinquina dans ces circonstance» la plupart 
mourrojent* On le donne alors en decoction, plutot qu'-en 
poudre, uni avec les purgatife, et encore mieux avec Tacid 
vitriolique.*'-— Cottrff EUmentaire de Motive Medicate de' M. 
Rochfort Paris, 1789. 

With a view to the investigation of this important subject, I 
instituted some experiments in September^ 16^7. On the 7tfa» 
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5j of bark* was infused in 8 02. of hot water, with 31I of diluted 
sulphuric acid. This had scarcely any sourness, or not more 
than water with half the proportion of acid. The infusion 
had, however, a strong taste and odour of the genuine cinchona. 
In a subsequent experiment not the smalleMt ieparation or 
change of appearance was caused by adding the sulphuric acid 
to the infusion previously filtered, nor, on the following day, 
had the least change Ensued. 

The infVision of caramacata (a bitter febrifuge bark of the 
Orinoko) also takes off the acid taste of the sulphurio acid ; but 
I founds on adding it to the settled infusion, that a oopioilft 
yellow precipitate was presently formed. 

This wouM^ therefore, seem to warrant the conclusion, that 
whiliit a certain principle in the Peruvian bark (probably cin« 
cfaonia) which combines with the acid^ remains Soluble in 
water 7 a part, in the caramacata infusion, which combines with 
the acid, is insoluble in watery menstrua, and is precipitated. — 
This may be the active principle of the latter bark. 

The cinchona infusion remained covered, and exhibited 
little or no change on the 20th. This suggested the idea that 
the acid kept it longer, and led to some experiments, which 
were begun on the 23d 3 and the results were, that the infusion 
of the bark alone became fcetid in a few days, the cinchonic 
odour was lost, and it had no taste of the bark. Others, with 
addition of vitriolic acid, retained their taste and odouf, even 
for months aflerwards. In all of them, however, a flingus or 
mouMy flake formed on the surface. — Those with the addition 
of bueyari, ginger, liquorice^ together with the acid, remained 
least changed. That with lemon-peel was more acescent, 
owing probably to the mucilage of the peel. The liquorice 
covers the acerbity of the infusion and retards decompo*< 
sition. 

As to the respective values of the two kinds of bark in com* 
monf use, the pale and yellow, — although the pale is said to 

* I neglected to notice, at the time, what kind of bark the sample was 
from with which I made these trials, as when I commenced it was not 
with intention of experiment : I can only say, it possessed all the sensible 
qu^ties of the very best bark : (proba% the pale). It was from Apo« 
thecaties' Hall, Glasgow, and was sent out for Plantation Keliance, 
Essequibo, in 1826 or 1827. 

Y 2 
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contain little or no quinine, it appears to be by far the most 
efficacious medicine, when genuine, or when found to possess 
the true cinchonic a«x>ma, bitternessi and astriugency ; for there 
are very different qualities of bark met with under this name, 
it being (although referred to C. lancifolia) derived indif-J 
ferently from several other species*. It is this, the pale bark 
{Cascarilla fina o( the Spaniards), which is ordered in the Pbar-* 
macopoeias, and preferred by the most, judicious British as' 
well as Spanish and American practitioners, — by. all, indeed, 
who form their estimate from extensive experience,* unbiassed 
by the pcevailing mania after the new remedies, as. they are 
called. By such, however, we find the contrary maintained, 
both at home and' abroad, and that the yellow bark must be 
best, because it yields the vaunted alkaloid quininCf whilst the 
other affords little or none. 

In France, the quinine is cried up as \'astly superior to. the 
analogous alkaloid cinchonine, — an opinion which w^l, of course, 
be more or less disseminated here. It must be remembered 
that the quinine was a French discovery, and an extraordinary 
lucrative one ; whilst the other nearly identical element (which* 
may be with more propriety termed a discovery) yvss previously 
made by a British physician, as noticed before. 

We observe the following notice of cinchonine in a late 
French work : — '* Ses vertus 6tant inftrieurs, diton, de quatre 
ou cinq fois ^ celles de la quinine, on ne s'en sert guere en me- 
dicine, non plusque des composes dont elle fait la base." — . 
Pharm, Univ. 1828, p. 414. 

I shall only observe here, that the well known and esta- 

♦ Whoever would acquire the best information respecting the botanical 
history of this important genus, should consult especially the Flora Peruv.^ 
and that valuable and splendid work, Lambert s Illustrations of the 
genus Cinchona, This munificent botanist has described and figured 
numerous species of this genus. The herbarium, presenting a still greater 
number of distinct and well-defined species, of which Mr. L. had the 
good fortune to become the purchaser, together with those derived from 
various other sources, form altogether a collection which, in the hands 
of 80 liberal a possessor and patron of science, may be regarded as a 
public treasure of great value, as it is freely opened for the inspection of 
men of science. Dr. A. T. Thomson has also a noble collection of spe- 
cimens of this genus, which will not a little enhance the value of his 
instructive lectiures on the important science of medical botany, at the 
New London University. 
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blish'ed superiority or the pale bark, which gives no quinine, is 
a poor presumptive proof in support of such pretensions. Here 
the quinine has been prescribed in larger doses than cincho- 
nine. Mr. Brande remarks, that cinchonine has been less 
employed in consequence of the comparative cheapness of 
quinia, an analogous principle, &c'. — See ** Man. Ph." p. 62, 
et seq. . i . i .... 

•. Previous to describing the method I propose, it is proper to 
observe, in respect to the bark in powder, that its sophis- 
tications are so great, that we rarely meet with it genuine 
in the shops. Besides, all barks and vegetable substances 
keep best entire, or not powdered ; and they can then always 
be ^certained if genuine or not. Regarding the sophisti- 
cations of Peruvian bark, Dr. Thomson says— ^** Practitioners 
ought tiever to purchase bark in a state of powder, for in this 
state it i$ always found more or less adulterated." Dr. Paris 
(Phietrmacologia) mentions, that ^' in a late inspection of the 
shbps in London, the censors repeatedly met with powdered 
cinchona, having a harsh metallic taste. A less injurious, but 
equally fraudulent mixture, is the powder of bark, which has 
been employed in making the extract." — London Dispensatory, 
p. 247—^ also the dregs, it might be added, after making in- 
fusions, decoctions, and tinctures. 

Ttiei'efore bark should always be ordered out in the gross or 
natural state, as brought from South America, excepting a 
small' quantity for present use, to be sent by b trusty corre- 
spondent. 

The experiments of Fabroni, moreover, prove, that protracted 
pulverization and exposure to the air have a similar effect on 
bark to that of long boiling ; that is, in a certain degree to fix 
it» principles or diminish its solubility^ and, consequently, its 
activity. He obtained 14 per cent, of extract from cinchona 
aimply bruised ; whilst from that reduced to v^ry fine powder 
he' obtained but half that proportion, or 7 per cent, of extract! 
, ff" /this (the, powder) is the best form of the remedy. If it 
exdtei nausea or vomiting, or operate as a eathartic^ or occa- 
sion costivfeness, these irt conveniences piay, in some degree, be 
obviati^dhy.cQmbiaing it with aromatic^, opium^ or a cathar« 
tic^ ai^ circumstances direct/^ 
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** Mutisi conceiving that fermentation is the best method for 
•xtlacting the active part of cinchona, had proposed to make a 
beer of it» by fermenting 1 part of the bark in powder, with 
8 parts of honey or sugar* and 80 or 100 of water. And 
Alibert, having persuaded a brewer to make some beer with 
cinchona, administered it to convalescents weakened by pro-* 
traded intermittents, with the best effects.^ — London Di^.g 
p» 247* T6 the utility and efficacy of this method I can bear 
testimony. 

Here I may observe, that certain eminent writers on Phar-> 
maoy have asserted* that the Angostura bark {Oalipwa ofkm.) 
does not care iotermittenta. See *' Edin. Disp.,'^ ^* Brande's 
Manual of Pharmacy," &Q.*<-*>Po8sibly, in the usual mode of 
employmenti this may be correct ; but, from adequate experi* 
ence, I can aesert, that a preparation analogons to that men-* 
tioned b#low, as employed at Angostura, is the most successful 
remedy both for remittents and intermittents— ^nd those, too^ 
o( the most malignant and dangerous kinds, in which the ein* 
chonai alone, is well known to be worse than useless. In such 
pases, therefbre* the former is much to be preferred. 

During three years that I sojourned in the Oriooko, I had 
frequent opportunities of witnessing the superior efficacy of 
this preparation, not only for convalescents, but in the niDst 
obstinate bilious and malignant ihtennittent and continued 
fevers which raged in that country in 1616 and 1817. The 
cinchona, being extremely scarce, we had recourse to the 
native bark, just alluded to, Kina de Caroni, so called^ in 
the military hospital^ of which I had charge, having, itt all, 
nearly 200 patients, besides great numbers in the town of 
Angostura^ 

The Cervesa de Kina (bark beer) was prepared by the natives 
in large jars, placed in the sun, with sugar or molasses, a piece 
of bread^ and yeast at times, to hasten the fermentation. It 
seemed to me, that the caroni bark thus prepared equalled the 
cinchona in the cure of common intermittents, and certaifaly 
much excelled it in malignant fevers and dropsies, diseases 
which were surprisingly prevalent and fatal throughout the pro- 
vince in 1817, combining at once the miseries of war, famine, 
and pestilence. This, perhaps, was also partly owing to the 
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depressidg passion of fear and perturbed spirits, the place being 
then besieged by the patriots* The preceding was the method 
chiefly adopted with both these barks in Spanish Guiana *. 

I at first imagined, that fermentation would deteriorate the 
powers of the bark ; but experience soon removed my preju- 
dices. I found withal, that the bark retained its bitterness, 
its alight astringency, and peculiar odour in this infusion. It 
would seem that its active constituents, far from being sub- 
verted, are very materially increased in power by this method ; 
and there can be little doubt, that its alkaline and febrifuge 
eleraents will be evolved and exalted by means of the solvent 
power ^ the acid and alcohol which is formed in the process 
of fermentation. We have reason also to suppose, that the 
antiseptic powers of the bark are much increas^l in this pre- 
paratbn ; and this, if true, would especially recommend it in 
foul ukerations, and in all putrid diseases. It appears to 
be a vary eli^hle preparation in hospital practice, or where the 
bark is constantly wanted in considerable quantity; but may 
be less convenient in individual cases, as it requires some time 
for the preparation, and may succeed best in some quantity. 
Of all preparations of the bark, it is bertainly the least un- 
pleasant^ being, in all respects, a species of ale or beer. 

The addition of the bueyari bush rope {Aristolochia Gui" 
anemii) augments the efficacy of the bark in a very eminent 
degree. I have given the bark, mixed with the infusion of 
this bitter rope, with marked advantage ; but, more recently, 
since the idea occurred to me of the peculiar uses of the 
vitriolic acid as eliciting the febrifuge principle, I have pre- 
scribed it in a compound infusion, after the following formula^ 

Take of good Peruvian bark, well bruised, or recently powdered J j. 
Bueyari stem, well bruised, 5 ij. 
Ginger root, powdered. 
Orange or lemon peel, each 3 j. 
Liquorice root, powdered, 3 iij. 

To these ingredients, add first a small glass of brandy or 
other proof spirit, with ^ij of dilute sulphuric acid or elixir of 

* The same plan was pursued with the sarsaparilla, with which they 
used to prepare a beverage of extraordinary efficacy in venereal and 
rheumatic disorders, for they rarely made use of mercury. It was, in« 
deed, the best kind of sarsa, fresh and genuine from the Rio Negro. 



Digitized by 



Googk 



322 Dri Hancock an Quinine. 

vitriol previously mixed ; and stir up the mass. Then add 
half a pint of boiling water, stir it^ and keep the vessel closely 
covered, near the fire, at a scalding heat for an hour or two^ 
according as the ingredients may be more or less reduced or 
pulverized ; as the coarser they are the more time is required 
for infusion. A pint of boiling water is now to be added ; 
and the digestion continued for an hour or two more, sltrrtng 
it occasionally, or shaking, without uncovering it. The infv- 
sion may afterwards be strained^ wdl pressed out, and bottled, 
adding two or three bruised doves, or a drop or two of the oil. 
— As the pale bark contains chiefly cinchonine, which is said 
to be most soluble in the muriatic acid, this, if peefefrtd, 
might be substituted, for the sulphuric* 

Two or three ounces of good bark, prepared in this way, 
will go as far, fin the cure of intermittents, as two draehnifi of 
quinitie^ and, as a general tonic and restorative remedy^ its 
power is vastly superior to quinine, and may be^consideieftas 
inferior to no tonic whatever. ''\' 

The efficacy of the formula is improved by the: Q4diti(0in^f 
4 or 5 grs. of ipecaieTmnha along with the other ingrMieott$, 
the behefiqial efi^cts of which, on the digestive functions, ^re 
much greajter than might be expected from so small an addi- 
tion. This ciompound is best calculated, both for fitrresting 
the progress pf intermittents, and for a general tonio in weak- 
ness of stomach and loss of appetite, and it is espectiedly useful 
in remittents, in typhus, and malignant forms of fever. By 
strengthening the stomach and bowels, it proves the most 
effective remedy against the breeding of worms in chSdi^n, 
i. e. after thieir expulsion by cowhage, or other proper vermi- 
fuge; Ahe dose in such cases being a tablespoonful , or two, 
according to tiie age of the child. . ., . 

The^rea^^oifor employing but a small quantity of watfr at 
first, is to avoid ovterdiluting the acid, by which its eneigy, as 
a solvent of tbe quinine or alkaloid, might be xencleped fess 
efficient. It is also of much importance first to moisteb the 
ingredients with a little spirit. It serves as a medium to pro- 
duce a far more perfect combination of the active elem«iit8' of 
the compound with a watery menstruum, than could jwssibly 
be ejBfected without it. 
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This method, it is presumed, may be found very useful in 
similar pharmaceutic operations, as combining to a consider- 
able extent, and at a trifling expense, the advantage of both 
the spirituous and aqueous, menstrua. Since the idea oc- 
curred to me, I have tried it on various other substances. It 
is necessary to witness the effect, in order to believe how much 
this small quantity of alcohol, prevunuli/ added^ will forward 
the evolution of the more active principles of vegetables. By 
this iDethod of preparation we are sure of retaining all the 
active elements of the bark in solution. 

The infusion may be taken in the dose of a wine-glass 
full once in two, three, four, six, to twenty-four hours, accord- 
ing to the intention or urgency of the case in hand *• When 

* I may here notice a fact which has often struck me forcibly, viz. that 
the v^table infusions in general, whether febrifuges or general tonics, 
cathanics, alteratives, &c., are found to be sensibly more efficacious when 
taken warm : there is one direct proof I can adduce of this position in 
the well known action of infusion of chamomile. 

This we find prescribed in a cold infusion as a stomachic. (Brande*8 
** Manual of Pharmacy.**) Its emetic property, taken in a tepid state, is 
well known. I have been told^ that the countryrpeople, in certain parts 
of England, as about Wootton, in Oxfordshire especially, frequently use 
a strong infusion of chamomile as a cathartic, taking it at bed-time, as 
hot as it can well be swallowed, and that, in this Way, it does not produce 
emeses» but, as we should naturally infer, acts presently as a potent 
sudorific ; and the following morning as a gentle but effectual purgative. 
This^ is a very common resort, as I am assured by a youn^ man ac- 
qui^Qted^ with that part of the country, Mr. £. Charles Pnnce ; and 
it is f here considered as one of the best of remedies in indigestions, colic 
pains, and Obstructions of the bowels, especiall]^ when arising from cold, 
which we know to be the more common exciting cause of those dis- 
order^. • 

To this' I may add, that the caroni bark (Galipea off.) is employed 
in a firesh «tate by the natives on the place of its habitat, precisely in 
the ^aqae manner, and with the same effects, as just noticed of the 
chamomile ; and analogous to this, — a cup of strong coffee, taken hot 
on an empty stomach, will often produce a similar effect, and that very 
speedily and pkasantl^^ *cHo, tuio, e^jucunde" ; in respect to time, 
indeed, presenting a singular anomaly with the tardy operation of the 
chamomile. 

This, perhaps, is exi>kdnable, with respect to vegetables in general, 
mainly upon the well-known fact, that hot water will take up and hold 
more of their active principles in solution, than it can do when cold ; yet, 
thb is probably not the only reason, — it is partly owing, no doubt, to 
their more perfectly assimilating and entering the circulation, in this more 
perfect state of solution ; at all events it is certain, that the temperature, 
m which we exhibit the vegetable infusion, appears to be a matter of 
more importance than is generally imagined. 
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the infusion is strained, (as the Tirtoes of the infrredients 
«e not yet exhaosted,) another pint of boiling water may be 
added and digested upon the dregs. This second infeston 
may be taken with more freedom. 

We thus have a piwpantioa to be depended on, as con^ 
taining all the active properties of the bark, even its aromaitio 
parts, in a form almost as pleasant, and as easily swallowed 
as a glass of beer. That the preparation here ofiered mvmt 
contain all the energetic properties of the bark, is fully evident, 
if the sulphuric acid does really dissolve and develop from the 
bark an alkaline base, or febrifuge element, as cinchonine and 
quinine ; and of this no doubt can be entertained, as otherwise 
all that has been said of such elements must be nongfat bat 
sheer pretence and quackery *. 

* Tills paper if composed from notes, written at various times, but 
chiefly in the year 1827. Since which, I have employed the compoood 
infusion of cinchona, in numerous cases, with the most deckled success, 
in my own familv and that of others, both in Demerara and smce our 
residence in England ; and having tried it under many variations of the 
formula, I ^ve the decided preference to the foregoing: prescription. 

The infusion of the bark, with a small portion of acid and alcohol, 
prepared in this way, is found to possess all the flavour and odour 
of the l}ark in powder, and 1 doubt not it contains its entire medicinal 
properties; and by an operation sufficiently simple, — free from the 
absurd processes so justly deprecated by Dr. Paris, in the preceding 
quotations ; and not only are the entire virtues of the bark thus evolved, 
but thev are much enhanced when the additional articles are employed, 
as the bueyari or (juassia, ginger and orange peel, as well as the acid. 
If desh-ed to diminish the bulk, and render the compound more portable, 
when required for carriage especiallv, it is only requisite to increase 
the quantify of spirit, and dimmish that of the water — ^in short, to em- 
ploy proof spirit or a weaker menstruum, at the option of the prae* 
titioner. 

It is to be considered, that spirituous menstrua will take up a larger 
portion of the active elements than an aqueous one can do. Upon Ihe 
foregoing principles, therefore, we shall be enabled to form a very con- 
centrated tincture of this sort, to the exclusion of some inert vegetable 
mucilage, which a more watery menstruum must hold in solution. If 
proof spirit be employed, the menstruum need not exceed the proportion 
of ^ the ouantity of the infusion above stated, using all the same insre- 
dients ana their quantities as above. It mi^ be digested with a fitle 
heat in a bottle lightly corked. 

A very smallportion of acid is required to neutralize the alkaline principles 
of the bark. See ** Edinburgh Medical and Surgical Journal," vol. xviii., 
p. 152, and table 155, where it is stated that cinchona combines with 
sulphuric acid, in the proportion of 100 parts to about 13 of acid, and 
kina with 11 parts of acid * on an average of the two, about 100 of the 
base, or alkah, to 12 of acid. U 
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In this acidulated infusion, we obtain all the elements of the 
bark, excepting the woody fibre, and perhaps a small portion 
of rewn ; whereas, in the process for preparing quinine, the 
tannin of the bark, which gives it a light styptic or astringent 
tastfi) goes past with the liquor or deeoctioui together with 
mocb of the native proper bitter of the bark, as found 
by experiment, the gummy extractive, resiaoid colouring 
matter, and kinate of lime, while the essential oil, in which 
the womaUc principle resides, is necessarily dissipated in the 

R has been Ibund that the bark, exhausted of its soluble parts in the 
preiwrations of extracts, decoctions, &o.| still yields afiarlT an equal 

Jortion of the alkali, or quinine. (See *' Dr. Johnspn^s Med. Cnir. 
oumal" for October, 1825.) 

Dr. Paris, vol. i&. p. 249, has cited the <* Edin. Med. and Hxxrg. Journal/* 
(mde next page.) and in some measure seems to have given into the 
error there noticed. " With respect to their physiological action, it may 
be stated, that they (the alkaloids) would appear to concentrate in them- 
selves the characteristic properties of the vegetables to which they belong ; 
and yeU although their effects are much greater than those of the unde- 
composed vegetables, the same quantity of alkali is not so powerful in 
its pure form, as in its natural state of combination. Thus 1 gr. of mor* 
phia produces no more effect than 2 grs. of Turkey opium, which does 
not contain more than a sixteenth part of the alkali. To explain this 
loss of efficacy which usually attends our attempts at concentration, the 
reader is referred to the observations which have been already offisred 
upon this subject in the first volume of this work, page 283.** 

If, then, 1 gr. of morphia be only equal to 2 of crude opium, and if 
16 grs. must be expended to procure the grain of morphia I the concen- 
tration certainly does not appear so very striking, nor the effects so much 
greater than in the undecomposed vegetable. It appears, then, that a 
sort of Hibernian gain alone, is the result of the tedious process for 
procuring morphia ! 

A case is related, in a recent number of the *' Bull Univ.** of a person 
having swallowed 24 grs. of acetate of morphia and recovered, although 
no m^ical aid was afforded for ten hours, and it was probably superfluous, 
AS its sedative or narcotic effects must then have been spontaneously 
subsiding. This shews how far the vaunted concentration and pretended 
power is to be depended on : had it been of crude opium the case would, 
doubtless, have ended differently. Such facts deserve to be duly reflected 
on by the more cool, judicious and philosophic chemist, amidst the 
popular mania after morphia, quinine, &c 

The discovery of new vegetable elements, now forms an epocha, equal 
to the recent tide of discovery of new metals and minerals. A most ad- 
mirable phraseology has been adopted by certain sagacious discoverers. 
— " Huttenschmid y a decouvert deux substances nouvelles, in Cortex 
Geoffreys^ probablement de nature alcaline, a aux quelles il a donn^ les 
noms de Jamaicine et de Surtnamine,—Pharm. Unw. vol i. p. 606.-— All 
the colonies, islands, &c. will thus furnish a most elegant and appro- 
priate nomenclature for the new principles to be discovered ! 
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boiling. How, then, could it ever have been imagined for a 
moment, that a single insuiated principle could possess the 
exalted virtues arising from a combination of the Viiriou^ ac^t>e 
elements of Peruvian bark* ? . ~ • . '. / 

The. results (derived from the^ use of this preparation,, in 
intermittents, in many cases of general debility, &c. give me 
reason to consider it as the most effectual and certain pre- 
paration' that can be devised, either as a febrifuge,'or general 
tonic, * and I may say corrector and alterative in, loss of appe- 
tite, weakened state of the stomach and digestive organs, and 
their concomitant evils, as nervous weakness, spasms, gout, 
dropsies, ulcerations, scrofula, tubercular consumption, leuco- 
phlegmasia, &c. in such cases, it forms a most valuable remedy, 
taken alternately with the muriated tincture of iron. In those 
chronic maladies, it would often be of advantage to increase 
the quantity of the acid. 

From the trials I have more lately made with it^ I aid fully 
convinceiil, that this preparation is a far more eflfectual febrifuge 
than the saise quantity of the best bark taken in subatance.or 
powder. It' iilways sits easy on the stomach, and is tieVer 

• Such reflections could not have been adverted to by the learned editor 
of the " Ediri. Med. and Surg. Journal,'' when he expressed himself at a 
loss to account for the inferiority of these alkalies to the entire of un- 
decomposed vegetables. •* In employing the alkalies instead Of the 
vegetables, not only is the expense augmented by the process for their 
preparation, but they actually do not possess nearly the same degree of 
energy as they do in their natural state of combination ; that is, if an 
ounce of any vegetable matter contains 30 grs. of an alkali, those 30 ^rs. 
are not so powerful in their pure state as when they are united with ^other 
principles, to form an ounce of the undecomposed vegetable." To these 
judicious remarks, he strangely adds, " We have no means of conjecturing 
whence this proceeds." Vol.xviii. p. 162 ; and at page 155, it is remarked, 
that ** These vegetable alkalies are endowed with a powerful influence upon 
the animal economy, and it is a law, hitherto universal, that they con- 
centrate in themselves all the physiological properties of the vegetables, 
to which they belong J It is worthy of remark, however, that although 
their effect is much greater than that of the undecomposed vegetables, the 
same quantity of alkali is not so powerful in its pure form as in its 
natural state of combination.*' Nothing could be more just than the 
la^t sentence, whilst it is a direct contradiction lo the preceding one. It 
is curious to observe the conflicting opinions which arise from fdse 
premises ; or does this originate in an undue deference to the Magni 
Naminis Umbra-- &n overweening confidence in annunciations emanating 
from men of high celebrity ? 
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disgusting, especially if at the end of the operation, you agitate 
with the infusion three or four drops of the essential oil of 
cinnamon, or of cassia, dissolved in a little brandy. 

One ounce of good bark, prepared in the foregoing manner, 
will generally be found sufficient to remove an intermittent, 
especially if taken warm, and freely, just before the expected 
return of the paroxysm. The cost of the articles will be a 
mere trifle. In want of the bitter rope, the lignum quassiae 
will be found a good substitute, and may be used in the same 
proportion*. 

In conclusion, I must apologize for the length and imper- 
fections of this paper ; I can only hope it will serve as an 
inducement to abler minds, to investigate the important subject 
of which it treats. 

J. H. 

* Huxhfeim^s celebrated prescription, which still holds its credit in medi* 
calpractice^^was a vinous tincture of the bark with orange-peel, snake- 
root, saffron, and cochineal, which he directed to be given m wine and 
water with addition of elixir of vitriol, ; li \ in "u !u 1 .i\, ]^ lul il 
long used with success in intermittent and slow nervous levers, as well 
as in the putrid, pestilential, and petechial. He says, that " although 
venr profuse sweats may be hurtful in those and other fevers, yel gentle 
ana mpderate sweats are ever to be encouraged by diluents. And, as 
these levers are frequently long protracted, and thus exhaust the patient, 
itisrequisite to support the strength with liquid nourishment and generous 
old-wjne, acidulatea with lemon juice, and impregnated with aromatics, 
as pinnaraon, orange-rind, red roses, and a few drops of elixir of vitriol, 
&0," . He adds, that " the Asiatics and other nations, among whom 
pestilential disorders are much more rife than vvilh us, lay more stress 
on the juice of lemons than on the most celebrated alexipharmic." (See 
"Huxbam on Fevers," p. 122.) — This remark is verified with respect 
to the popular treatment of these disorders amongst the French and 
Spanivds in the tropical parts of America; and this practice, together 
with the use of batns and frictions, is attended v^'itn much greater 
success, than that which results from ttie common European practice virith 
calomel, antimonials, strong purgatives, &c. 

Tlie compound tincture, with eUxir of vitriol, Huxham called an excel- 
lent antiseptic alexipfiarmicy which it really is ; but there can be no doubt 
its efficacy would be much augmented by previously adding the acid. 

Though the foregoing remarks may be thought not entirely relevant 
here, yet it is hoped that the experience of Dr. Huxham will be a suf- 
ficient apology for the brief mention of his opinions. 
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Some Notices of the great Storm and Flood which occurred in 
the Counties of Aberdeen^ Banff, Elgin, and Nairn, and 
parts of MearnSf Angus, Perth, and Inverness^ on the 3ci 
and 4 th August, 1829. 

[In A Ji«tter from tiie Ber. Jahxs Farqub arson, of Alfoid, Abeerdeenshixe, 

communicated by Captain Sabine.] 

At the period of this storm I was residing temporarily at the 
village of Ballatu, situated on the river Dee, about forty 
miles westward from Aberdeen ; and the house in which I 
lodged is the nearest to the river and bridge which was swq>t 
away, having from the windows a full view of both within 
forty yards. 

On the day preceding the storm, the weather was miW knd 
warm, and the sky, shrouded by dense strata of clouds moving 
slowly eastward, giving indications rather of the approach of a 
westerly gale than of the terrible catastrophe which followed. 

The morning of the 3d August was ushered in with a drizzling 
rain, with light wind from a point east of north. About 9 a. m. 
the river began to be slightly discoloured with flood-watei*, in'^ 
dicating more rain in the mountains than we yet had in the 
valley. About mid-day the rain intermitted for two hours, 
but came on again before 2 p. m., and the wind shifted to a 
point west of north, the river slowly and uniformly rising- ail 
the time; bat up to 5 p. m. there was nothing unusual etihet 
in the force of the wind or quantity of the rain. 

From about that hour the elements suddenly assumed all the 
characters marked in the common descriptions which we have 
received of the tropical hurricanes. The wind blew with ex- 
treme violence in sudden gusts, and whirlwinds, whose centres 
were well defined to the eye, as they crossed and vehemently 
agitated the surfiBR?e of the river. It is, probably, similar whirl- 
winds which are described to us, when in the accounts of the 
tropical hurricanes we are informed, *♦ that the wind blows from 
all points of the compass at once.'* The centres of those in 
quesrtion all moved forward in parallel jiaths from a point west 
of north ; and so great was their force, that having occasion to 
give orders about my horse at a place abo^t 150 yards from my 
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lodgings, 1 had several narrow escapes from being violently 
thrown down> or dashed against the neighbouring houses. 

A very heavy rain now fell without intermission; and at 
half-past five, lightning and thunder began, and continued, with 
short intervals between the flashes, till 8 p- m„ when it ceased. 
The lightning, with the exception of the two or three first 
flashes, which were similar to the ordinary foriced lightning of 
. this climate, followed by acute reports, was of a character 
which I have seldom witnessed. It presented the appearance 
of extensive blazes or sheets of flame dispersed over a laige 
space of the heavens ; and, although it was often very near^ 
was followed by no acute report, but by a grave rumbling 
noise like the rolling of distant drums, passing often into a 
hissing sound like that of sky-rockets. 

There was no sensible intermission of the rain till about 
9 p, ic ; after which it consisted of a succession of showers, 
vory gradually diminishing in heaviness, and coming on after 
gradually increasing intervals of time, till 6 a. m. of the 4th, 
when it ceased entirely. The wind abated with the rain. 
. The river rose gradually but steadily, after 6 p. ii. of the 3d, 
till 11 p. M *, when it was about 8 feet above its usual level. 
From that hour, till 12 p. m., it rather fell ; but towards 1 a. m. 
of the 4tb, the flood-water of the head river in Braemar, which 
drains an extensive valley among the highest Alps of Scotlimd, 
jay a number of branches uniting like the radii of a circle, and 
passes through a narrow defile at Invercauld, about 20 milei 
higher up^ having at length reached Ballatu, the river again 
Tose with great rapidity. For a short time between 1 and 2 a. m. 
the rise wtts at the rate of one foot in ten minutes, as I had 
a^ opportunity of ascertaining in the lower story of the house 
iKbep? I lodged, which was by that time inundated \ and the 
xiUim^te rise of the river, which occurred about 5 Ai ». was at 
this place about 13 feet above its ordinary level. The gneater 
part of the inhabitants of the village, which is about 11 feet 
ebosQ the river, were driven out of their houses, whtoh art 
mostly of only one story, at 2 Ai m. 

The bridge at this place, built of granite about twenty yean 
ago, consisted of five arches, having a water*way, in whole, of 
26Q.fiset* As the bed of the riv» tonsists of rolled pieces of 
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gra^it^ f^^lgnQi&c.o^ -mkoown depib, Ihe^'piorstoffiiioffoi-idge 
ha^ be^.Uidtpa platHorais of wockI, kt^owd.olMutt&fe^be- 
lov^, tl^e bact; and this expedieDt had bees 9Uffifxiefit<N*)beir- 
ing t)ie vertic^ pressure^ and up to the time of ibis fieafll:tkere 
was np settling or flaw in the masonry. It becamg \ <^ |iwt , 
however, before dark on the 3d^ that there wafl'notauffieioat 
water-way for this unusual flood ; and a damming back pFibe 
water took place at the bridge, which caused a sudden fall •f 
about 4 feet perpendicular into the openings of the aitdhes. 
The height of this fall had, no doubt, increased with.th#^»ie 
of the river through the night, but could not be $een ffbri4l^ 
darknessu The eifect was, that the rolled materiala.^^iAe 
bottqm were swept away, and the piers were at laat u|i4$t- 
mined^ The upper half of the north pier fdl iiy ^Ibt ^liffir 
about 3 A. M. of the 4th, letting down parts of thetQcmik^rpiiMlis 
arche^i The bridge remained in this state about, fin jhofir 4ltfl 
IV ha)f, when the south pier fell wholly up tbe^.\itf^i^.lSU(klS 
dpwa thf ^ two south arches ; and about ten minut^ff aif^rvv^ii|ijl§» 
the ,ceqi:re arch and remaining portion of the two no^h.piia^fls 
fell, apparently, from the spreading of the piers by the*i||t9rf|l 
pre^sufe of the arches. The materials of this §f^^t^ n^^ of 
maspmy have, in a great measure, disappeared ,ia tl^et-b^i^ 
the river, being, no doubt, buried in the deep pit, ^Qqof|^^ <^ 
under it'before it fell. .... i,., >,,i 

The ordinary depth of the river at the^sha^9w^ |ifiip;t)^ 
bridge, is from 9 to 3 feet, and the fall, in its coiir^^ nV^ 
20 feet in a liiil^. ., , ,, , ,^ ,.,i, 

This great storm and flood extended,, it seems, nearly siraul* 
taueously, and in equal violence, over a space of about 5Q0p 
square miles; — being that part of Scotland cut off to the 
north-eastward, by two lines, from the head of Lochrauupcl^, 
one towards Inverness, and another, towards Stonehaven f, 
AH the rivers within that space were flooded, proportion ably, 
with the Dee. The damage sufiered, in consequence, in the 
destruction of bridges and roads, and lands, buildings, and 
rro[>«^, nlono- the ronrses of the streams, hn^ Ik^pm very jgreat^; 
and has been estimated at half a million sterling. Happily 

few lives were lost. ^ 

* The storm extended moch farthfir, but without the great rain^ 
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The eflfects of the ttorm on the gntin crops, excepting where 
Aey were emvfiowed by the strbams, were less injurious than 
its sewnriftjr migbt hsipe led one to anticipate. They had not 
yet p sws ed the fnU vigour of vegetation, the ears being, in few 
cases, fiilly shot out; and a remarkably fine day with much 
sun^ on the 6th of August, enabled the plants to rise up again ; 
and, ultimately, a harvest, not very deficient, was reaped in 
all the more productive districts* 

Being from home, I had no opportunity of observing, 
myasir, the state of the barometer or thermometer at the 
{leited of this flood ; but have learnt since, from unquestionable 
MtWrity, that nothing remarkable was indicated by either. 
Ai'Cbekiommencement of the storm, the barometer was a little 
abOv#'its mean height ; and its fall, during the progress of the 
tftdttil) WM trifling. T^e thermometer was neariy at temperate 
all the timc^. I have learnt from Mr. Murdock, at Huntly- 
liOdge^ who registers a rain guage, that the fall between 5 a. m* 
onthe 84, and 5 a. m. on the 4th, was, at that place, 3} inches* 
The larger proportion of this fell between 5 and 9 p. m. on 
the 3d. 

The effect of running water, in moving stones and heavy 
miteritfls^ has been, in many instances, curionsly illustrated 
by Mi' flood. The River Don has, upon tny own premises, 
forced a mass of 4U0 or 500 tons of stones, many of them 200 
oi^'30Q'pOdnds weight, up an inclined plane, rising 6 feet in 8 
or'40 yards J and left them in a rectangular heap, about 3 feet 
deep on a flat ground ; and, singularly enough, the heap ends 
abru]|ftty W its lower extremity. A large stone, of 3 or 4 tons, 
wfiiHi' I have known for many years in a deep pool of the 
riV^r, has been moved about 100 yards ffom its place'; and 
ihitnmense Collection of small stones, of many hundred tons, 
gathei^ from the arable land, and laid dowrt as ah embank- 
nlettt at k tarn of the small river liCOcheHi h4s' B^eh cArried 
do^n^ and left on the field below, not promtscuously dis- 
pelled, but as if artificially collected into laijge 'and deep 
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ObiervaHon$ 4m the Teeth of the Erinaeeue EuTop<9U9r Vrohuh 
' or common Hedgehog* 

T* thfl Bbitoii of Ifae Qoftrttrly Jovnua of 8cbDM« 
Sir, 

Alrkady^ more than once, I have had occasion to notice the 
uncertainty, as primary distinctions, of those popularly favourite 
zoographical characters, the teeth, which are found, not only 
to associate animals essentially dissimilar, and to separate 
others as intimately allied, but also to be so ambiguous in 
themselves, that the same individual has been placed io differ* 
ent groups, not only by different persons, but even by the 
same zoologist at different times : the Manupeda and Alipeda 
have afforded us examples, and the other types will give their 
testimony also. But, perhaps, as a solitary proof of this per- 
plexihg ambiguity, there is not a more striking or notorious 
instance to be met with, than in the very discordant accounts 
which several most distinguished naturalists have given of the 
dental system of the Erinaceus Europaeus, or common hedge- 
hog ; and which, as it is included in the following outline of 
the arrangement of the Quadrupeda, demands, in the first 
pla<re, our attentive consideration. 

Lmtraeus, Brisson, Pennant, Shaw, Blumenbach, George 
Cuvier, Illiger, Desmarest, and most zoologists, describe the 
hedgehog as possessing, and, indeed, characterized by the 
possession of canine or laniar teeth, though they vary in their 
statements as to the especial number : while the same Pen-* 
nant, FVederick Cuvier, and Latreille deny the existence of 
atiy canines at all. On this subject, Pennant writes, ^^ft is 
impossible to allow the harmless hedgehog to be the com* 
pantort of lions, wolves, and bears ;" yet such is the Com- 
mon arrangement, and such the arrangement that he after^ 
wards adopted. G. Cuvier says, ^'les H6rissons, &c., ant le 
canines plus courtes que les antres dents ;** and IHrger describe* 
them as ambiguous ; instead of being, as Shaw declares, ^^per-^ 
fecth/ those of the order Ferae.*' The following tabular conspectus 
will shew the difficulty of discrimination from the extraordrnarf 
discrepancies which exist among the most astute iioofogists^ it 
will also prove that the same teeth have been, by different 
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authors, called, at one time, incisors, and at another Canines | 
that the canines, in like manner, have been occasionally de- 
nominated molars ; and again, that even to the same teeth all 
the three several epithets have been indiflfereiktly ascribed. 

5 — 2 



limweiis uusifors - 



Pennant . 
Shaw 

Blumenbaeh 
lUiger . 
GeorgvCuvier • 

Frederick Cuver 

Godffiths* Ctivkr ] 
an4 Desmarest 3 

SpeeiOMfl 



2 
2 
2 
2 
2 
2 
6 
6 
6 
6 
6 
6 
6 
2 

\ .- 

) • 6 
6 6 



canines 
0—0 



— 



or 



2 — 2 
4 — 4 



recumbent. 



3 — 3 

1 



i^'o 



8-^9 

3—3 
3—3 
1 — 1 
2—2 

1 — 1 

2 — 2 
1 — 1 
0-^Q 

— 

1 — 1 

1 -1 

2 . 2 




molars 



4 — ^ 



5^6 
4-*4 

4-4 . 
4 — 4 

iizl 

4 — 4 

5 — 5 

4 — 4 
4—4 

7^7 

5 — 5 

4 — 4 
5—5 



4 — 4^4—4 



Had these contradictory accounts been published of some 
rare animal, the paucity of examples submitted to each in«- 
quirer, and the casualties to which all organized beings are 
liable, might have explained the variations, or, at leasts have 
proffered an excuse for the inconstancy of the accounts ; 
"whioh now must be confessed to be owing to the questionable 
characters of the teeth themselves. Still, as the doubt has 
directed the attention of naturalists especially to this point, it 
is curious that the same objects should have been so variously 
described, that the same premises should have led to such 
different conclusions. 

. The dental developeraent of the hedgehog, when critically 
and scrupulously examined, is perceived to adumbrate with 
one system of teeth, the type to be perfected in another ; and 
this so closely, that perhaps it might, by the captious, still be 
questioned to which group we should refer them. Superficial 
observation might be led by the spinous integument to connect 
thorn irith certain rats, or rather with the porcupine, to which 

Z 2 
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they at* imdottbtedly, ih some respects^ dficdj bW fheir 
habits of Kfe and food, fcertainly, associate them much' tho»e 
closely tvith the subterranean insectivorous Fer« ; iand they 
are, like them, beasts of prey, as far as their strength and cir* 
comsisinces permit. In tracing the dental degradation alluded 
to, it must be borne in mind, that the front teeth, whkJh, io 
the Ferte, and many other beasts^ from their conical shape> 
little fitting them for cutting, haVe been' called dentes primores, 
instead of dentes incisores, and which are usually shorter than 
thfe Connies or' laniar teeth '; in tKe majority of cases are set 
side by side^ forming a line in front of the mouth; in th^ 
hedgehog have their position reversed : two in each jaw being 
advanced .in front, and greatly elongated, .while four-otbera 
follow ; two, at least, on each side the mouth in either jiiw, 
and almost recumbent. The canines are certainly imibrgliiHM 
bodt.iti shape and number, being shorter than the long iihdiaDra^ 
arid'haviH]^, in^the'under jaW, doniewhat the form of bimssj^iddf 
jfkl^ molar teeth i and, by Frederick Cuvier, they h'ave sd bfeeii 
namWr Fnpm their position, however, and their single fimgf^ 
togdhet' with ' the pr^daceous habits of th^ animal^ they afe 
more [)roperly c6nsidered as transitional canines ; indeed,' two 
ihth^ dipper jaw decidedly retain the laniar form, whilev^in^lie 
kjiwetljaitn'there a*e, as certainly, no true canines at all j •?» 

1. The Rodent Incisor of Upper Jaw. 5. Trantltional, or : , • * • • 

% 3. .Dfi^nejcate Incisors. 6. Degenerate ditto. , i • 

4. True Canine. 7. 8. 9. 10. Molars. 

1.2.^.4.5.6. 7, 8. 9. 10. - : 




tt- 



.1 .1 



,..,.,,,• • 1.2.3.4.5.6.7.8. 

1 . Rodent Incisor of Lower Jaw. 
' ^' '^.'^'^iV&nsitionalllecattb^tdo. * .!...- •^f'.i\>i 

4. Ambiguous Tooth in the place of the Gsnine) acoQnir 

panying the incisors, and having a Molar form. * '* * " ' * 

5.6.7. R'TteMblars.:' 

ThttS^^k l>eooi)Qea( manifest, that the te^th diescribed by JU«« 
tiMUirai- caiiofi^itmoi OIL each side recunabent, ane» iff truth. 
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d^[€niev9ite inck»>r9 ; and the anterior of bis i»p^. .te^tb are 
the real 4i^si^iofMil, calcines. Sbaw'B panin^^ ^ iiwdjUfJed .^le 
re€mnbeat iacisors, together with the ,cauines\|injd ai}^erior 
molans of Pennant and Linnaeus.' BlumeRbach distinguishes 
the . Micisors correctly^ but his canines include the anterior 
molars of iHiger and the elder Cuvier ; while Frederick Cuvier 
includes' among. Iiis molars, not only the canines of the other 
writers, 4>ut even the two hindmost incisors on either side of 
the lower jave. 

Hence -the hedgehog forms an admirable illastration of the 
tninsUional structure^ which connects two tribes of quadrupeds, 
whose habits and dispositions, are essentidly distinct, the 
BfOdeotia and the Ferse ; the one a race of harmless^ almost 
^fenceless, herbivorous beasts ; the other a series in which 
power aod ferocity are developed to their full extent r and yet 
so gradual k the change from these, to those, from thi? Uon, 
Ihet^f, and the sanguinary >v61f, to the moqse^ thei ^wirrel, 
and ' the timid hare,-^-from those whicH have the tea^ipg. t^eth 
large, strong, and prominent, to these in which they are ob- 
solete^ obscure^ or absent, and even to such as have, ^o, teeth 
at all'; that in the osculant genera, as the shrew, the. hedges- 
inOgy-and the mole, their presence is alternately admitted and 
denied ; at one time associating them with the^ gnawing beasts, 
at another with the beasts of prey. 

This circumstance, which hath, as might have beeti 'sup- 
posed, caused much perplexity to such zoographers who 
would seek to divide, as well as to distinguish, the several pro- 
vinces of nature, is one of those instances which go far to 
prove that, in our systems, we should strive to indicate the 
connexions, not to isolate the several parts ; to unravel the 
associations, not rudely to sever those intermediate bands 
which harmonize dissimilar, and otherwise discordant groups ; 
for then the very obscurity which, by the mere systematist, is 
esteemed a stumbling-block, to the physiologist becomes a 
pharos, and is regarded not only as an interesting, but an im- 
portant and valuable giiide. 

I have the honour to remain, 
nkii^i of Anatomy, Great Y«ura obedieofly, 

^ ' Windknillr^str^. ' GiuKirr Thomas B vrnbtt. 

November 30, 1829* 
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Hlwtrattons of the Quadrupeda, or Quadrupeds^ being the 
arrangement of (he true four-footed Beasts indicated in 
outline. 

TsTRAPODA, Quadrupeda, the originals of our naturalized 
Ti^trapodfl and Quadrupeds, words formerly syoonymooAi nxA 
equally translatable four-footed, have, however, iu the progress 
of sciences become appropriated to different meanings ; and this 
is one of the advantages which our language gains by engraftr 
ing into it classic terms ; for shades of difference are thus 
succinctly and elegantly expressed without a periphrase ; an 
important power, of which dialects, less mixed, are utterly w^ 
oonscioos and devoid. 

The earlier natoralists, to whom little more than the external 
structure of animals was known, and by whom dissectipps 
were but seldom practised, consequently selected for th^k 
^oographic signs the most obvious features of exterior form, 
such as the wings, the feet^ the claws, the teeth, &q.y aid^d, 
wheft observation failed them not, by the habits of the sev^)|l 
9::ades4 Hence the Tetrapoda of the Greeks, and the Quadr^peda 
of the Latinsj were terms literally and indiscriminately appliedj 
and included the four-^footed reptiles, along with tb§ fo^r- 
fooled beasts. The frog, the toad, the tortoise and the crpsco- 
dile were associated, in one compartment, with the lion, the 
deer, the elephant and the mouse ; the two series being inter* 
distinguished as the oviparous and the viviparous sections. Ye^j 
as further investigations shewed, not only that these were BMtie 
pr lesa clothed with hair, while those were invested with scal^, 
or najked ; but also that the one had warm blood and a double 
hearty the others a single heart, and varied in their ti»n- 
peratuve with the medium around them ; that the former were 
more nearly allied to serpents, and the latter to whales, than 
either to each other.) the number and developement of the 
feet proving fallncious, as a primary distinction, was very pro- 
perly eschewed ; and other less defective fMaos piioposed'and 
foUowed.in their stead. 

The discovery of a proper circulation! which threw so mui^h 
light on the animal economy, and solved so many problems in 
physiology^ had its influence on physiography likewise i apd 
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the Linnsan method, formed chiefly on this principle, in 
great measure superseded the respiratory classification, re- 
commended by Aristotle, and adopted by Ray and others. 
But the nervous system is the idol of the present day, and to 
this the circulating seems doomed to yield as the respiratory 
succumbed to it; for, according to tlie developemant and 
eodoehtration of the brain and nerves, a primary distribution 
has been effected by the celebrated Cuvier, who divides the 
whole animal reign into the vertebrate and invertebrate series ; 
the hitter of which is again subdivided, before the distrilyetion 
of either into classes. Of the successive prevalence of these 
several schemes, founded on the external or internal structure, 
eftk the respiratory, the circulating and the sensorial systems, 
more shall be said in a future essay ; the mere recollection of 
their epochal predominance is all that will now be useful : 
each {dan has advantages and disadvantages peculiar to itself; 
all assist in part to explicate the oracles of nature ; and it is 
etily when either becomes advanced unduly, that those sections 
arte rendered needlessly obscure, that its compeeri are pro- 
bably fitted to elucidate in turn. Therefore it is an dtiject 
worthy the attempt, so to reconcile the ancient emphatic 
terms deduced from external and obvious characters, with the 
Internal and essential structure developed in modern times, 
that while we retain, as far as possible, the familiar and expres- 
"sive nomenclature established by the one, the deflfiitionrs may 
bd oonrected to include the important anatomical discoveries 
of the other. Thus, for example, while all the warm-blooded, 
bttiry, unfeathered brgtes are known as beasts, and the cold- 
-biooded, lung-breathing animals are classed as reptiles, the 
mimber and form of their limbs, and the popular epithets 
derived therefrom, ahhoogh arbitrary and erring as prhnary, 
>mttf moat convenient and just as subordinate, distinctions; and 
'the essential peculiarities of the intimate stntcture and consti- 
tution €if the separate grades is well predicated by calling the 
-four*footed beasts Qaadrupeds, the four*(boted reptiles Tetra- 
■podsv thins making a single expressive word include, not only 
the obvious external form, bat also indicate the physiological 
{MOnHaritie^ ofthieh* internal structure. 
. -Qnsat^ ure the' varieties of external form^ and numerous as 
an the moKUficntiotts of internal ^tructore, stlU there is a rela-^ 
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the(;tnfbiUiiaib^«»B4*a^uMgn' o^ihe rbvaid^ABVtiiiiieaiefA 
oftAbe^ifitb^n^] iTifae/kesaiirces dF toArnvt ave, it' is '1»eii^«>'^ 
mighty, and ourdraowledge of ker scheme^ at b^ 90 timited^ 
th#a^ liod^x^b mot uafreipietttly mistakeD, and i0«t>90iy^ 
oc<Mii<lA8l hat been iospradently propoimded as a mf^^arff- 
conJit\9niofexutmce. Even the illustrious Cuvter motAA -Mekm'- 
to r^v)e.{bem^cio much dazsled with the brilliaDt theory ^oftlw' 
mi^lml otiterdepeoidence of the various interoml and'ie9Dlefi)at> 
or^M^i}' AOt-aofficienily calculating our ignoranoe of the Mcoin*** 
peii^tiAg^^ndana by ¥Fhtch« as Flemming ohsenres, a 'starte^of 
mutml^pttmdenoe aod reciprocity is maintained, io the) mid^ti* 
ofi^i)uy€}¥;;f^,ipf combinations which display, in the moatiasteM 
ni^jlg (Pwn^^ the endless resources of the wisdom Kahfl" 
pow^^f^tJi^ Glieat Creator, '* whose ways are not asiourt^toj^i 
ne^t^eif; ^iP>ir thoughts his thoughts." This ftequmt Ihaixi ' 
mo^i)}^f§n tb^jrarA#u0 organs that act uptn eachi^hsrf < 
aniAj(il>i$rj rfpiproodty which we can often trace betvaeniihe !< 
inner structure j$j^ the outer form, has been admirably fittinH.:'' 
tri^4 {jbiy(it|^ ^rstr|iiiLija(ed writer ; who observesi '^anmih^ 
wli^flV ^^\QfAy dig^t flesh) must, to preserve its 6pedc% hvim^ ' 
therj3PWfeof,;f}iiwoveripg its prey, of pur8uing«4)f seiaoi^^of' • 
ov$$;^^,M4^f^dji)f teanng it to pieces. It is necessai!]qi tkti^m 
thf^tbis^ff^m^tisJk^ttk^ haive a penetrating eye, a^uicktBOttUV ' 
a s^i^^^mo^iop^ address fotd strength in the talons: BbAtli^)' 
jaif/|. ^f^gfef^y tQ^hifk necessity, a sharp tooth: 'fitted^Gori- 
cu^i^, .^.^Yer^.coe^l^istent in the same speoieacwilfiMa;iB«iti: 
coy^^Ti^^^h ]bor% which can only support the aiiziialniiiit) / 
witli^jTvl^ifl^jitcanoot grasp anything; hence the law byi^riiichHt 
aU j|)i^(^ffW)i«9^ and also those <stitt(inbwo' 

de^il^jap;^ wbfpb.arje bvt corollaries of the.fiitt^^ iri^tbili/' 
b^fA^"4ff^te;4P^f^^^<^'^'^^i^ ^ crowns :» verjniUtagd 
ali^gq^if]; S9ff^t t^ ca|>aci<Mis or multiplied atomachi^ itHdfo 
seve^,lJt^tb^irQ}ation8of the same fcind/'^ ]Sot;^to diiaterosH 
thejpi^py^p^j^Bj^flPplyrRppa^nl eansftp^ 
in ,^tll^jffla(^)i9)BCiffpot, 8^te.,of .^nr jkw^l^^ wlteiolyidod. 
ex}^t,^pi)L9wgbJi^ \!ii^nfi\ii^y ct9«f >tOrsheiv^thttb).{faQ»eiiK4i^( 
pro^5^ ;pdipftti?npi,^9Wd;r ajvd^^^ afb^ay^ t^ithey^ehpttkL. 
alw^h^u^?!«fg^^i#%='lP)^U^ *©-*» traced^, 

and whep tjbpy 'CHQUOt, aUboughactimik^rtMt/potst^of inietml 
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stnicliireotmistiiasMertbe.'tte^kdlei, nrinoe* dipte«ttf litD/ptoy- 
sioiogioaLiditetriBsiDnB^ stiUtni obvioiiar. e^nnb charfttt^iwitt 
b&«oquBonly> the must msefid sign^ not only inxa popdtor^'ttet 
al^ in e^i^ system oF zoograpfaical arcangemeiit '< - •'; . {-■' -f 

Tbt»' reciplnbcal adaptation of exteroal ctMraotert ^'iMlkato 
int(nrnal (otmh aod this reconcilement of ancient^ eitabUslwd'affd 
fandiar tferme, with modern discoveries and attahnnents/ave 
ohfotta'toe^ little and too seldom regarded; andnames-liMh 
peli^noaottsi and expressive, are too often aHawed to be^Oltitf 
obsoletse, ar stigmatised as vulgar and incorrect, whHo of beVsy 
leaH^eiMttgetic aad equally objectionable, are as often intkOdttdM. 
Ofiibia^' (he words Brutes, Beasts, Quadrupeds^ CattievAcl^c. 
noviattetopted to be re-established, may serve as appodtte'ti^- 
anlplasji Thas the word Quadruped, as above defined^ when 
liouted/^toj'the truly four^-footed individuals of th^ one- tlttt^; 
whHerTetnqpMl is restrained to those of the other^ utff aigam 
bepondfiDarkiseful ffailoiBophic term, after being ail bdt'o^sbKftof 
in oiidfiBca^ though in popular langoage, from' ilft^ obl4bi^' 
sigoilkatibn, it has always maintained its grofttMl. ' - '^' ^ ^ * ' 

Hating, ^n principles similar to these, already ttfiipH^ ^ 
w(Mpd.rBjmtes» to denote mere animals, thus exeMittg 4he 
mdnt^'OK* human grade, and distinguishing rattohal and'iln^ 
mprtai man from the mere sensual brutes that perhrb,''(^^j(id 
'' Jbttcnali of Science," No. vi.) and having Mdefinedth^'firoU 
claair ct'brules to be those vertebrated^ lun^breaChing, '^aMi-^ 
blaoaeflMadlmak» whose bodies are invested wtfh' Mir, or 
naksi; tatieaBt not covered by feathers ; whi^h'bi^Ufe animals 
wettBi'aied'BcBsts, to distinguish them from Birds and Reptiles, 
and-^falnriag (ia ** Journal of Science,** Nos. vHl. arid X.) 'fof- 
lowedioyil! the distribution of the two first types of 1§iis d^s, 
wbicbhsre cespectively feet in the form of hands; andfdM iti 
th^Airmiof wings^ the next series will include' a^l'thf^'ifuie 
foifaHfootiddFmafBmalioDd beasts, which witl'b^ tt^^ted ^ftiHd^ 
theaiame'ofQuacTrupeds, thos completing)' ifi^h" the' Ali^s 
audi lianupedtfy the i^ving^fodted and the haf)di^f[)ottd-types^ 
theifi»tioide» of Hrls'fifttft dass, all of wHith die cKaVai^erised 
byihwiag^lbui^ W^lt^dtftvrfc^ Hmbs, either frt ^the'fbrmof 
hablte)^6f^wit)i^' <wfeet{t pt^se^fatg^ bresstitind being vivJpa- 
roiis^, (id tUea^ fKAMtis d^Ptrtt^firtgi'^^ M4U %\^%^e t>art}hilar)y 
hereeftet ' A^n^ ^^h' the two^ 6th(6t i^rif df 'this das$ ) the 



Digitized by 



Googk 



349 Mr. Biim^tt'a jaiMtnaMM><^4h$ UhffvipedaUs. 

it Mt mamfliif«0Oiift; ud Ui» other, 03 the whales^ although 
immwi^ooa, ajpQ not four-footed* The subonUaaie diafarifau* 
tUm of the Quadrupoda,. or traly four-footed bcasto, mU d^po^ 
npm the neapfdotiye developemont of Uie toes aod ihoir «^ve 
timatuce by clf^ws or hoofs ; the preaeoce of Marsopuw or 4he 
ooQditions thereof; and suboequently on the charactiei»&fficiGde4 
by tli» teeth* which, although producing some anooudous asao* 
ciations, when resorted to as a first diagnosis^ beoome mwt 
valuable distioctioo^ wbea used to indicate especial groups 
^ The quadrupeds, which, as a type, are both mamssaliooe.aiid 
foor*fopted, become naturally iuterdistinguished among thttit- 
solves by one dtsirict, being digitate and having claws t: another 
shewing ilm toes far less developed, the digits being coffined 
ftudensased in hoofs: and connecting these tivo exif«iaesv the 
hdofed and^the dawrfooted beasts, there is foand an interme* 
diflie diatriot, comprising a most curious raceof aaimals,^ viueh 
am«^iii)«Uy, as it were, parturient by abortion, - and. for the 
most part furnished with abdominal teat-ponches, reeembK«gv 
in* some respeeis^ an external matrix or living nest ( and wkicfh 
pffSM^ociiMie animals approach, by some of their species, tka 
chiwed mkI digitated, by others, the hooG^ extremes of their 
eonuoon type. These three districts are by name the Lbgnii* 
pedatw,j(Ungaipedates), or claw-footed beasts; the €oi«t« 
pedat^B (Comipedates), hoofed or hoof-footed beasts,; i^okd 
the Prsecociantia (Prsscocinates), Marsupiatsa (Marsupiales), 
pouched beasts, or Mastotheoatss (M astothecates), teat«poBched 
quadrupeda; the abdominal sac, by which they are character^ 
ia^^ buying been named Mastotheca, or MarsupiujBv Oth^ 
pam«S) or modifications of the foregoing, may, and, in^d, 
hfive boaen (given to these several districts, still in general they 
p^re little moie than trifling variations, and scarody require 
funmeration even as synonymes* The Ungutpedats&nasgjbtjbe 
jOaUed Uoguiqulate^ Ungulat^e^ off Digitipeda; the GoniipedatsSb 
Ungul<>siei or Ungulogradss ; the PrsBCocinatse^ Marsnpiatae^ 
£placentaria» Marsnpialia, &c. &c. ; but the former ittf^i add 
terminatians are, perhaps, the best 4 especially as regaqdathe 
last-^named.afiimals, which are all prascocinate, aUhough' they 
are not all posa^e^sed of a Marsupium» • .1 . 

The quadrupeds being the largest type* of this first «rder of 
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the claii o£be»stot adimt cf more nuteefooB Mbditbioiw than 
eitb#r the hand^ or the wing-footed #yptfr; in Mdh of which 
but one dit^fief was included, comprising the nmn and 'the 
kmis^; in thts^ however^ three di9trici9 are found, each dOH- 
tainittg three several raoet, and each race its appropriate kynds. 
These districts have been already named the Comipedates, the 
Prsacooinates or Marsupiates, and the Unguipedates, and of 
each of them in turn. The indications, however, shatl be 
strictly restrained to outline. ( Vide Table, p. 346.) 

Among the digitated quadrupeds, associated either by having 
dfstiactiy devekped toes, or their digits, if less exserted, being 
amed with nails or claws, never having hoofs, or Mastotheen, 
Gouaiderable diflferences in habit and in other natural charae* 
lers prevail One extensive race includes the more or less 
savage beasts, such as are usually referred to as beasts of prey •; 
«id the pugnacious and saroophagal propensities pervade die 
entire race, though subject to many modifications, accofding to 
the corporeal strength of the several kinds, or the circnmatanees 
mwkr which certain individuals may be placed* They are 
strongest in the lion, the tiger^ the wolf, the fox, the wcazeU 
attd the ferret: weaker in the bear, the badger, and the racoon; 
and etvanishing in the mole, the shrew, and the hedgehog ; by 
which last the Ferie are connected with another type. In the 
true Fefia and their allies three sorts of teeth are found, in^ 
ciflors, <:anines, and molars,-«-at least there is no decided 
abseooe of either ; for even when the laniar character is obdcuve^ 
the transitional canines occupy that space which is left vacant 
in theJRodentia, or Glires. They have do horizontal motion 
of the jaw, their smell is great, and their intestines short 
They are more or less exclusively camivorons by nature, 
accoidiog to the relative developement of their normal struo** 
iaie^ espeotally of the laniar teeth ; from the lion and the tiger; 
wfaicbhave ihiem large and long, to the hedgehog, in which Itvey 
areambiguoos. This last genus, as hath been alnsady notieed^ 
foimq the oonoecting link between the Ferss and the Glires, as 
Ihe Hyrax will connect Che Ungnipedates by the Glires, to the 
Comipedates by the Belluas, as shall be seen hereafter. Accord* 
iog totbesecirQumstanceS) and the habits thereon dependent, the 
FersB have been conveniently subsotted into ihree sections, the 
Sangoiaariss, the Fredaoeis, and the Subterraness i die former 
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ttVQ tMHierl4rt9 lii^e^^tenned- C^aivorsBy tol (littiafiiish; them >from 
tbftkUt^ri.wtwh^AVQ'In^^tivorous; aadthe SatigttHuiriae4i»ire 
al^9.t]^fl^iC^kUecL.Pigitigrade8, from their moida e(E waUckig, 
wbiie die P)?edacoae aod Insectivore are Plantigrades. » Indeed^ 
b)(^jl|«^iDg.4iffereDt points of structnre and habit as criteria, 
ailmo^ as xoany distributions might be eflfected as tbefe^ are 
Qiig«KM$ ijfx the animal frame ; but such would be worse than 
melps3 labour ; the only legitimate object being to oonUvst the 
a4^^Aiitf(ges.of the several plans, and select as cbavael^ffa tfiote 
which are ihe most obvious, constant, and decisive ; notalone 
b^^^se they, are common, nor yet because tbey are .^rigihal, 
but because they promise to be the most perspicuous iaQd\tfae 
W)st useful.. Therefore all those unguipedate poucfalesa -qoa- 
drup^ >iv;hich'have three sorts of teeth, whether wiomrOr leas 
(JftY^P^dr^d whatever be their number, are .associated m 
pAe f^e^; the Tridentul«B, Plenidentat«e, or.PleaidBati94oC.Ui& 
de^L^obem^:: the savage beasts of the vulgar ;.thB(P£BiC^irf' 
ZoQ}pgi^ As xiow enumerated, they are analpgoa$.lto the 
Fqrae.of JUmQSQUS, excluding Phoca and Dide]f>hi«; apd toitfce 
(^fiivpra; of Cuvier, excluding the Amphibia. {Vide T^bbH 

P-.3*9^)'-.^ 

,.:X1^ mQ^t distinguishing characteristic of the.GUG^E^wTOr 
Bodega, tlie secood race of unguipedate quadraipedsy i^.tJU^ 
u^i^ersal absence of laoiar teeth, instead of which is.fbi|ii4 the 
stgq^ (fiastamma, unmarked by even transitional canines ;'the 
ipcAsofs^ V&^^Uy ^^o in each jaw, are chisel-shaped, and so far 
protruded as to^ive these animals a peculiar fiacihty iQ.|paYft> 
ing^. whence one aame^ their molara are more or less. comply 
^d lamellate ; in the frugivorous species the orowny w^'n^s^iAj 
ftfi^f.jiq others whose food is of a more varied kindi they^aqe 
tulf^ulated ; in loost the intestines are long and ^the c^pQuiji 
y<>h>roinous« Their feet are little different from the it^r^fbut 
their toes a^.mther armed with nails, than claws, which are 
unal^le iQ, seize and unfitted to tear any living >prey ; the two 
holies Qf , the forearm are often united, and can scarcely ^ver 
be r^arded as having the powei; of turning, while *di€t. Few 
bf^ye a lipaited privilege both of pronation and supiniitioQ ; 
thojogh considerably less than the mpnkey type; la like mm^ 
ner, as ^w^ of theliiciectivorous Ferae. have clavicles i^nd otfaers 
none, so is it with the Glires ; and. from this eiccomstaoc^ two 
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or eveBihrefrBectmii bave beew KiM;ibgiii»be4^iW ihk mie, the 
fiistMth4)kvioles> ai^ tkebeaver, the mt;' th^ i^(}Uik4d,'&6. ; th^ 
oibeisy with rudifltfeotsonly.or nvhhout) iui the poreuj^te, the 
ba9e» sind the cavy. The synonym'es^ ks atiak^as' ta the 
sevessl tides of the precedin^^ race, may be enumerated Bidea^- 
tuke^ from their two sorts of teeth ; GLIRES (Liber8e>> Or ftee 
,beajBt8^ from their habits -, and as iiow enumerated, tfleytaiy 
little ivom tbeGlireS of Linnseus, the Rodentia'ofBlUnaenbdch, 
tlie Reni^rsof Cuvier, the Pifensiculantia of Illiger, the Cefe- 
ngradea of Blainvaie, &c. &c. ( Vide Table, p. 350.) 

oTbe Uoguipedate^ hitherto unmentioned are chiefly eMitac-« 
terizei by negative qualities; in them even thetligits become 
lesB and 'less in number, are less distinct and less exserted; the 
teeth are never of more than two kinds, usually canines end 
molai^ the hicisors are almost always absent ; in some,' as* the 
Tatutda, and Oryeteropus, there are molars only, and iit othdrs^ 
evea the fibrous' molars are wanting, and there lEre ha t^h ti 
aU« 'These animals not only connect the quadmpedons mam« 
nMdili with the Monotremes^ but also by sortie of their spebies, 
as the scaly ant-eaters', to the Ghfelonkn reptiles. From ihtit 
common want of incisor teeth, they have been called £^inci«> 
mriif kom the* absence of the canines, as -well asfVoM 'the 
bnperfect structure of the molars when present, and thefire- 
qtent absence of all, Edentulae, Edentatae, or Edentia; but, 
perhspSj fr6ni their habits their best name wouM be^SUBFE- 
RIN^, or Bemiferse, wikl beasts ; thiis contrasting them with 
thd Fewe and the Liberae, the free and savage bek^s. As 
noi^' entimerated^ they correspond to the Bruta oFLinncetiV, 
ebiekklitig the elephant and the walrus ; the B(Il) di e»f?a and 
THr^igrada of Illiger, excluding Frochilos ; and the" EHerit^s 
^'Gti^ier, excluding the Monotremes. ( Vide TaWe, pr. 351 1) 
■The PRiECOClNATiE (Prsecocinatesy; MarsuptataB<Miir- 
ittpiAtes);' Mastbthecatae (Mastothecates) ; sacculated bt- leat- 
fMHidied beasts, which form the second district of the type of 
Qtracfrup^s, sttongly characterized by the extraordinary per- 
version of their genitals, were' gathered together from the se- 
\'«ral'otders into which their varied dental developement^ would 
dto{)eir9e' them,- and associated most philosophically by Cuvier 
as a' separate tribes knd althodghi in his- arrangement', they 
form but a sub^section *of the Carnassiers, this anomaly has 
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btenmdMited.by «ucc6e4ing wrften ; for tho CamMriefs artf 
(l^fia^ as ppMessifig three sorts of teetb, whtld some of the 
Marsupials want caoioes in one) and some in Uyth iheir JAwa i 
\^\o^ in f«ctr sacculated glires : they constitute by thb, dmr 
index, a aeries essentially distinct 

Bnt few of these animals were known to IiinnsBttS» and all 
tfiat were .then discovered he included in the lungle geciM 
Didelpbifi^ which was arranged among his FerA; and faotli 
Qlumenbach and Illiger adopted a nearly similar disttibtliidii. 
Did their num|[>er require a subordinate demarcation «f Ae 
district ipto raoes, the variety of their dental devdopeiiieat 
would seem to furnish a convenient guide* Whetker ftitdie 
discoveries may suggest more natural groups can only be matter 
of conjeotuie, 

, On the -one hand, we find a race of these sacdnlated antniafc 
very rapaoiouB, and possessed of three sorts of teeth^ hairhig 
Ganines iaboth their jaws; hence this race may be catted At Fori*- 
dentiat : and* were it not for their pouches^ they might be aitanged 
with the Fer9, allying themselves to the Insectivora^being Aie&y 
Eiitomophagoua. In another race the upper canines arc 
wanting ; these are the Kangaroo Rats : they are chiefiy esapo^ 
pbagous i and, from their dental structure, form a connexiott 
between the-Ferse and the Glires, as also between one seictiML 
of the Manupiates and the other: they may be called (te 
Semidentatae or Semidentia, and lead to the third Maraopial 
race, which have no canines at all in either jaw ; 4hu8 aas6-^ 
cjattjig with the Glires, and hence termed the Glirideiitia« Tbt 
Pedimanous species of this district would associate the Qua^ 
Qrupeds with the Manupeds ; the Balantia shews an aftnity to 
the Plejuropterns of the Alipeds ; and the united ^digits df sone 
qth^r ^species would mark the'ur affinity to the district which U 
iifi;t,to follow. {Vide Tablc^ p. 351.) . , 

The PORNIPEDATiE (Cornipedaies), h^ed or hoofw 
footed quadmpedsi the last district of the present type, are 
cl^raqterjzed by having all their four extremities fieeiy ex^ 
s^^rted by ^heir fi^l terminating in toes more or less nuf»#nHia 
apd mpre or Jtess developed ; encased in hoofsi which are differ-* 
eotly diyided; none of them have abdominal pouches^ awd.thw 
dent^ systw is very various- The Aree races, are 4iitin- 
guished by having one^ two, or more toes pfedommantly deve** 
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loped^ and'tnclbfttl respectively ia whole, dd^n, tiE»d itibst^^ 
cflCe hoofki The ^lephaht^ thehippopotamns/the rbimoeettMii 
tbe-kog) and their aUies, will form the first race of the ho6t* 
footed difitrict : they are non^ruminant animals, with more tbati 
two toes inclosed in hoofs. Some difficulty wonld seetn to 
have arisen as to the arrangement and the naming of this 
extnordiaary race of quadrapeds. The elephant was placed 
miumg the Bvnta of Linnssus, and associated with the wufatis; 
the sloth, and the ant-eaters ; his Bellues contained the hippo-^ 
pOtateuS) rhinoceros, hog, and horse. The association was 
aaoch impfoved by Blumenbach, who excluded the Trieheeus 
and the korse, and called the group Multungula* Ccrvier, 
who mtained the horse in this section^ and added the Hyrax to 
the assemblage, called the whole, from the thickness of the 
ahta in ntost, Pftchydermata ; but the Daman at any rate is not 
aPacftydarmatous animal ; and, as we exclude the horse^ the 
name Belaie, wbich^ in the classic writers^ is more especially 
applied' to tincouth, unwieldy beasts, seems the moM fitting 
and expfessive term. Had a word been to be invented, t^ the 
herds of swine and hordes of elephants are separated fix)m the 
horse and the ruminating cattle, t. e, from the flocks, Sgt^fs 
(out'herds) might not have been an insppropriate appellation 
for tfiese Belluine beasts ; its true meaning would point Ottt 
Aeir segregation from the flocks and herds ; and its acquired 
signification would obliquely indicate their vast, unsightly forms. 
They might likewise be called Armenta or hordes ; and, from 
tbeir hoofs, Snbungulosa, Multungula, Gravidada^ ftc. {Vide 
Table, p; 3d2.) 

' fThe Humtnatlng Quadrupeds, or second race of hoof-foOted 
beasts, form so natural an assemblage, that all writers agree itl 
theft ttlHance, however they may diflfer in the names that are 
severally attached thereto : little comment will, therefore, here 
b^needidd. PBCORA, Piecudines, or Cattle, would seem the 
most familiar and the best appellations : from their clovteh 
hoofs they have bfeen called Bi«ulca, Binungula, or Binungulosa; 
artd'RUrtiltiantia, as they chew the cud. They have no true 
incisof teeth in tlie upper jaw, which, with their fourfold 
stomath; their rnminaftt propensity, -and their cloven hoofs, will 
stmtTgty characterize this natural gfoup. The subdivisions of 
this race are foruied by the presence or absence of cauine teetbi 
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the p<mtmio^ or UQn^po^^mmm of booM^ ot Mtknk mmi tlieir 
deddiiQUH or pennlent natttre : but this U iartf unoit ti» oar 
pmidDt purpoie. The sporious caoipef of tko owtl, «i4 its 
tr«^«itioiiiil hoofs, would iieeiii to connect it with the odier 
typety a^d fonn n link with the hoofed and tki daevp-SMiled 
be»8tf.— (Ktde Table, p. 353.) 

The horee aod its allies, the hemione, the asa, the aabaa^ a»d 
the quaccha, the varieties of which are multitudiw>iia» sdlfaMigh 
they have mostly been referred to a single genus, and tktcUef 
of. then even lo a single species, will form the last etcsfifr^ 
hpoM quadrupeds ; the indicial character of wUcb wiB- be 
)h^ .possession of true incisor teeth in both jaws ; eaek axfee* 
mity terminates in a single greatly developed digit eMcaaad in 
fin undivided boof : the lateral toes may be seen m wmm «bar- 
tioos« These .aaimab do not ruminate. CABALiLU^Js^ Ja- 
vienta^ Solif^a, Solidungula, Monungulosa, Exacsaealay^ are 
the variottft syaonymes which different. consideratianamip^ 
with almost equal justice, apply to this race of beasls;:.the 
first is that which may be probably preferred* (f iob T^at^e, 
p.363<) 

To pursue this analysis through all the kinds^ the genera, 
and the species ; or to critically examine how far many of the 
genera would admit, and, indeed, require subdivision, would 
far. enceed Ihe scope of the present essay ; the following tables 
must now suffice : the devebpement of each kiad would, in 
itself, form matter for an especial dissertation. AM tbat was 
here proposed has been to indicate, and that in outline only, 
the general connexions of the kinds, the races, and the types 
of quadrupeds : and, as far as may be practicable, to render 
oonsentaneoos popular and scientific terms. The ancouth 
and elaborate titles, with which too many genera and sfiecies 
are encumbered and disguised, might often in like manner be 
most advantageously reformed, and their magniloquent epithets 
be changed for other more simple and familiar names; .but 
this wowki anticipate a fatute considevation, and involve a 
question of too great extent to be compatible with the present 
form and stage of these outline indications. 

The genera of Linnseus, however, it may be remarked, here 
as elsewhere, are rather asso c iations of sanondary than of pri- 
piary groups of species ; they are, in fact, rather kinds thaq 
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gmm^. 4}^ tfttli«»d group' of gcnew -fflaV k^ =geriu£*l 'His 
fre«t ftMKy and cortsuinmate skilF^^rere chieflyJslifeWti itt ftrln. 
in^ thetegewi^ assofcrations */ arid, in iHe ai^Wmli^ NsvfiJch 
tt» powferflil tnind to6k of the whole of Viatdre/yhsrt wdrider 
M it that, when much fewer individuals of eacW kinflf'Wre 
known, many genera truly distinct were coalesced ; and these 
raWgeBcm modem zoologists must, by degrees, dlsfm^uish 
and aeparete as such : yet, not to lose the kdvantagcf of his 
einnfMrebeiMBive scheme, retaining, as far as they are (ioinie<^f, his 
genera. as ike next larger groups or kinds. Thu^ his Cahfe, 
Feisf Ujs«8, Mus, &c. form our Canidee, Felid»; Ursidi, 
Maridtti; and in like manner of the rest. Agisin, his genus 
CaiN% .which gives name to the kind^ forms its sub-seetiohs 
iaia geaaM^ as Canis, the true dog; Valpes,- the fb», the 
k^addvAc* Mas, also, which becomes Muridse, gives as ks 
•^alHgeseray now genera, Mus, the mouse and nA ; Ai^Coitiys, 
4li0jaQamot; Cricetus, the hamster; Myoxwa,'the^l)tftid^i^, 

"itCi'ftc. 

'^VM QuAOaupBDA (Quadrupedes). Qutdrapeds, 1rifly*lb<fr-fedfed 

beasts. Mammalious, ditrematous ; furnished v^i)i< £iiir 

' . X well -developed and freely -exserted.Upibl, •tflnnifs^tig in 

] - V fe^*- - - •- 

[Districts^ Unouipedat.b (Digitate, or nailed, i,e. Unguipedate quad- 

*' *' ■ rupeds). Feet terminating in distinctly developed toes, or in 

* ' - digits less freely exserted, armed with nails : no abdominal 

' pouches. 

J v •. PnncpciNATA (Praecocinates, Marsupiatqi, Mar^^piate^^ Mas- 

tptbecats, Mastothecates, sacculate or teat>ppuched beasts). 

Destitute of true placenta ? The females parturient premfi- 
' ' turely; generally furnished with a marsupium. Marsupi&l 

'■ bones in both sexes. 

< . CoKMiPBDATJB (Comipedates, or hoofed quadrapedsK All ^e 

exti^mities terminating in toes more or less niM[««r04S|.,«#d 

more or less developed, but the digits enclosed m hoofs ; po 

abdominal pouches. 

tJNGtfrPBDAT.B, * ' " *' 

fiace9l Teiub, Plenidentia, or Tridentulae ; savage beast#. Three 
sorts of teeth-^iaoisoffir oanines, and mnkiBs ;. nwre or less 
.,..., ; distinct; alvva^s in one, generally ta both><^wf« 

Glirbs, Rodentia, or Bidei^tulse, Libera^ ; free blasts. T>yo 
, . sorts of teeth only, incisors and molars ; "never canines ; a 

distmct diastcmma in theh- «tcitd: the incisors signally pro- 
• thtded, and (^^sel-shaped, '- ,. . 

OCT.— DBCf !«»«• 2 A 
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SuBFBRiNA, S«mifer«, EdMitia, Edenttila, or Exincisoriat 
wild beasts. T^h yarious, sometimes none ; occasionally 
caiunes and molars, sometimes molars only, often none ; 
almost never any incisor teeth ; and the other teeth often 
without roots. 

PRiBOOCINATiB, 

Races, FeridentisB, Feridentuke, Feridents ; three sorts of teeth in 
each jaw : chiefly entomophagous. 
SenndentiflB, Semidentulae» Semidents ; three sorts of teeth in 
the upper Jaw ; only two in the lower, the inferior canines 
being absent: chiefly carpophagous. 
GliridentisB, Gliridentulae, Gliridents. Two sorts of teeth 
only ; no canines in either jaw : chiefly phyllophagous. 

CoitNIPBDATiB, 

Eaceip Bvllvina, Egreges, Armenta, Multungula* Subungulosa; 
BcUuines, Outberds, or Hordes. Three to Ave tOiBs on each 
foot, more or less equally developedy and included in a 
snbungulate homy case. Not ruminant Teeth various. 

Pbcora, Bisulca, Binungula, Ruminantia ; Cattle or l^iecu- 
dines. Cloven hoofs ; no true incisors in the upper jci«r. 
Stomachs more or less numerous and complex : ruminant. 

Gaballina, Jumenta, Exarmenta, Solidungula, Solipeda, 
Monungulosa : Caballines, Cavalry, Stud, Troops. A s^:igle 
matly developed digit, with lateral abortive toes. A sln^e 
undivided hoof: true incisors in both Jaws : not ruminant. 



7\fpe. 



Districts, 



Amm. 



QUADRUPEDA, 

QVADRUPBDI. 



Unouipbdatbi. 


Fbrjb, 

Savage beasts. 
Glirbs, 

Free beasts. 

BuSPBRINJBy 

I' Wildbeasts. 


pRACOOlNATJBi 
MARSDPIATiE, ^ 

Marsupiatbs, 

PRiBCOCINATBS. 


' FBRIOBNTliC, 

Opossum race. 
Sbmipbktla^ 

Potwaca. 
Gliridbntia, 
L Kangarace. 


CORKIPBDATA, 
CORNIPBDATBS. 


BBLLUINiE, 

Belluines. 

PBCORA, 

Cattle. 
I CabaUines. 
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Rao€. 


Kmdi. 


Genera. 


JSpme$, 






/ 


rCmiia 

^ Lupus 


FaBiiliariai 


wSi. 




Vulpcs 


Commutiu^ 


Fox. 




DOO-CIND. 


Fennecus 


Lagoput, 
Brucd, 


Arctic Fox. 
Feimeck. 






Lycaon 


Tricolor, 


Lycaon. 






Hyaena 


Striata, 
Crocuta, 


Striped Hyana. 
Spotted Bfyena. 






f Acinonyx 


Venator, 


Ouepard. 






Felis 


Tigris, 


Tiger. 






— -^ 


PaidalSs, 


Panther. 




FlUDit, 


-A- — 


Catus, 


C$M. 




Cat-kimd. * 


PLeo 


Africanus, 


Lion, AMcaii. 






— — . 


Asiaticus, 


Lion, Asiatic. 






LynceuB 


Chaus, 


BootodLynx. 






— — 


Caracal, 


C.Lynx. 






Putoriui 


Fotidus. 


Fitchet. 






— — . 


Vulgaris, 


Weasel. 




MuiTitibiS, ^ 

WtAfll^WND. 


MoBtoU 


Furo, 

Foina, 

Zibellina, 


Fenat 
Marten. 

Sable. 








Striata. 


Skunk. 


* 




Lutra 


Fluriatilis, 


Otter. 


li 




' Viverra 


Civetta, 


Civet 


SQ m 




-. —. 


Zibetha. 
CapensiS; 


Zibeth. 


HPm 


VlV»RRID«, 


Suricata 


Cape Sur. 




ClVUHtlND. 


Genetta 


v^oQunumSa 


Common Genet 






Herpeitet 


Ichneomoii, 
Mungos, 


Egyptian Ichneumon 
Indian Ichneumon. 


S« 




rGulo 


Arcticus, 


Wolverene. 


M H 




— — 


Larvalis, 


Masked Glutton. 


Sf 




Meles 


Taxus, 


Badger. 


sl 




Unua 


Arctos, 


Brown Bear. 


g^W 


UnsiDiC, 


— . —. 


Americanus, 


Black Bear. 




BtAMUND. 


_ .. 


Maritimus, 


White Bear. 






Prochilus 


Hirsutus, 


Shaggy ProchiL 






Procyon 


Lotor, 


Racoon. 






Nasua 


RuAi, 


RedCoati. 






^ — — 


Fusca, 


Coati Mondi. 






<Talpa 


Europcsa, 


Common Mole. 






Ch^iochloris 


Capensis, 


Cape Mole. 






-^ ..^ 


Rufa, 


Red Mole. 




Talpada, 


Condylura 




^y^ 




MOUKKIND^ 


Tapaia 


Tana, 


Tapaia. 




or 


Scalopt 




Canad. S. 




SOKICIDJK, 


Soraz 


Araneus, 


Shrtir^iBtid. 




SuRiWwCfND. 


— •— * 


Constrictus, 
Liueatus, 








Mygala 


MosGOTitica, 


Musk Shrew. 






^ — — 


Pyrenaica, 


Pyrenean. 






r OentenM 




Tenrec 






_ —. 


Setosus, 


Bristly C. 




ErINACIO/E^ 


-^ — . 


&>ino8U8, 
£iirop8Bus, 


Spiny Tendrac 
Urchin, or Hedgehog. 




Urchin-kind. 


Brinaceus 




v^ 


~i~ •* 


Malacceodsi 


ffyly^ft, 






, — .^ 


Auritui^ 


Long-eared. 
2 A 2 
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Race, 



STtnit; 



Oemera, 



(HTstrix 
Eriifaixon 
SinsBtlierns 



LiPOMDA, 
HARB-iU(H>. 



Caty-kind. 






Xepus 
Lagomys 



Macroura, 

Donaitufl, 

VUlosas, 

Spinosus, 

Cuandu, 

Timidus, 

Gladalis, 

Cuniculus, 

Alpinus, 

Pusillus, 

Ogotona, 



Crested P. 
Rice^tailed. 
Erithizon. 
Hairy Sphig. 
Spiny Sphig. 
Cota. ' 

Hare. 
Snowy Hare, 



MuRIDiB, 

liOUSB-KIND. 

- OR 

Rattida, 
Rat-kind, 



Hydrocluenu Capybara, 
Cslogemia Fulvus, 



Cavia 
Dasyproda 



rSdunis 

Cheiromya 
Scioropterus 
[pteromys 

^SphermophiluB 

Ardomys 

Pedeles 

Balihyergua 

Dipo* 

GerbiUus 

Aspalax 

Cnoetus 

Mua*" 



Hydromys 
Myoxus 



Echimyi 
Lemmus 

Arvicola 



CASTORiDiBy (Ondatra 
\ Bkavbr-kind, (CaitoT 



Cobaya, 

Acuti, 

AeuBchy, 

Vulgaris, 

Cinereus, 

Madagascarensia, 

Volucella, 

Petaurista, 

Gitillus, 

Alpinus, 

Capensis, 

Capensis, 

Sagitta, 

Jaculus, 

Indicus, 

Typhhis, 

Vulgaris, 

Mi^atorios, 

Rattus, 

Decumanus, 

Muscuhis, 

Sylvaticus, 

Minntus, 

Ghrysogaster^ 

Coynus, 

Aveuaiiarius, 

Nit^ 

GUs, 

Crtstattis, , 

Terresij'is, 

Noxyeg^cus, 

Arvalis, 

AoBShibia, , 

Zibetiiica, 
Fiber, 



Pika. 

CaUing Hare. 
Ogotone. 




Common Sq[i]iirel. 
Grey Squirm. 
Aye Aye. 
PoUtoucbe. 
Taguan. 

Soualik. ^ A 

Alp. Ifarmot. 1 
Cape Pedefes. f_ .^ 
Cape Bathyarg^ - 
JeHMa. 3 

Siberean. . Z 

Indian Gerb. 
Blind Zemni. ^r 
Common Hamst^. 
Wande^g. 
Black Rat. 
Norway Rat. 
Conunon Molise. "^ 
Field Mouie, C 
Tiny M<>i^. >^ 
YeUow^eUied Hr- 
Chilese.f , - 5 
Conomoii I>onnouse 
Garden Lerot. ^ 
Fat Loir. ~ -. 
Cwsted!E. ; " 
Xiemmiiig.' '^ 
Norwav'X^ 
Field A4vic»Ie. 
. .Wi^erlUt, 

Mnsqnash. 
Bearer. 
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Jiacf. 



mPQ 






jKii<&. 



Genera, 



Ached*, f J^ 
Sloth-kind. j Megatherium 



Tatpsidji, 
Tatv-kind. 



Manid«, 
Manis-kinu, or 

Al«T-&lTlM. 



Daysjrpus 
Tatusia 

Priodontes 

ChlamyphoruB 

Orycteropos 

Myrmecophaga 

Maab 



SpedcM, 

Didactylufl, 
Tridactyhis^ 



Hybrida, 
Giganteufly 
TniDcatufl, 
Capensis, 

Jabata, 
Tamandua, 
. Orachyuray 
Macroura, 
Jaranicas; 



UnauSbth. 
Ai Sloth. 
Fossil Sloth. 

Apara. 
PebaTatu, 
Armadillo mule. 
Giant Tatouhou. 
Mantled Tatouhou. 
Cape Oryc. 

Taman<nr. 
Tamaaidua. 
Short*tailed Pangolin* 
Long4ailed Pangolin. 
Javanese. 



Cu A. 



Kindt. 



DlDBLFHlD^I 



Dasyurida, 



GeWTo. Speciet, 

Didelphia Virginiana, Virflp. O^ssum 

— — Cancrivora, Crab-eafing 

— .^ Opossum, Carigueia 
Monodelphis? Dorsigerens, Touan 

— Brachyura, Short-tailed T* 

Cheironectes Palmata, "^Tapock. 

Dasymrus Ursinus, Ursine or native DeviT 

Macrourus, Long-tailed 

Thylacynu» Striatus, Zebra-Thylacyne 

Phascogale Pennicillatus, Brush4ailed P. 

— Minimus, Little 

Perameles Nasuta, Long-nosed. 



pHALANGisTiDiB, < Balantia 
I Petaurista 



KOALIDJI, 



MACitoPiDiC:, 



V Acrobata 

{Potorus 
Koala 

I Macropus 
I Halmaturus 



Macidata, Spotted P. 

Cookii, Cook's 

Lemturina, Lemurine 

Sciurea, SquirreMike 

Pygmaa, Dwarf, 

Murinus, Potoroo 

Peronii, Peron's 

Subiens, Climbing K. 

Labiatus, Larger Kang. 

Fuliginosus, Sooty Kangaroo. 

ftaftOf Red Kangaroo. 

UlabattuSy Bush Kangaroo. 

Elegans, Elegant Kang. 



VoMBATiDjE, Phascolomys Vombatus, Wombat 
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Ract$. 


Kindt, 


Genera^ 


Speciet, 






r 


r 


"Elephaa 


IndicQs, 










— ^ 


Afiricanusy 


African. 






EutraAimDJB, ^ 




Borealis, 


Fossil MamniQAh. 






BUPBANT-UND. 


— — 


Meridionalis, 










Mastodon 


T.'rlBnmil'CTPffi 


Gigantie. 








.— — 


Angnstidens, 


Lesser. 






HiPPOPOTAMIDJB, 


Hippopotamus 


Capensis, 


C. Hippo. 






HlPPOPOTANUS- 


— — 




8.Behem<y0i. 






KINJ>» 





Antiqnus, 


FoiuL 


i 

il 

Su " 








Indicos, 


Indian R. 


BiLLums^ 
BiLLuints, J 
BaRkoBBj > 


Rhinocbbosoidje, 

&H1N0CBB0S-KIND. 




Africanus, 
Fischerii, 


Sondic 

Sumatra. 

African. 


HOKPSt. 




Tapinii 


Americanus, 


Am.T^. 




Tahripji, 

TiPlfHUNP. 




T^MXoides, 


IfalitraaT. 
FosfiL 




• 


Pakntbiiium 


CNwiOTi ann**^ 1 


FoBkU. 


li 






'Sus 


Apcr, 


WUdBoar. 


H 






— -* 


Scrofa, 


DomaskieHog. 








— — . 


Priscus, 


FosnL 


1 




Suio«, 


— «• 


Larratos, 


BfaskedBoar. 






PlO-WHO OR / 

Swim* 


— — 


Indicus, 








PhascochsBrus 


^thiopicus, 


Ethiopian. 








Babyrusaa 


Indica, 


Indians. 








Dicotyles 


Torquatus, 


Patira or Peoeary. 








7- — 


Labiatos, 


Tajasiu. 






p 


'Asinus 


Vulgaris, 






OABALlltfAi 




— — 


Zebra, 


Zebra. 




GAMbuwai) 


E^uiDSi 


— — 


Quaccha» 


Quagga. 




OATAlUt ' 


HOBfMrWD. 


— — 


Montanus, 


Dauw. 




w Stud, 




Eqitus 


Hemionus, 


HemioMi or Dsiggtai 




L 




.-i- — 


CabaUqs, 


Horse. 
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JRaeti, 


J?IIM^. 


Oenera* 


Speciei. 






Camelui 


Bactrianuii 


Camel. 




• CaHEUDvB, 


— — 


Dromedariufl 


, Dromedary. 






CABflL-KIND, 


Auchenia 


Yicunna, 


Paco. 








,— — 


Lilacna* 


Lama. 






MOSCHIDJB) 


Moechug 


Moschif^rui, 


Musk Deer. 










Memina, 


Memina. 






MOSCH-KIND. 


1 '*' 














JavaniciiB, 


Javanese. 










BlaphuS) 


Stag. 








— — 


Oanadensiiy 


Wapiti. 








AlCM 




Elk, or Moose D< 








-^ wmm 


Coronatus, 


Crowned. 






GbrtioAi 


Tanmdui 


Hangifer, 


Rein Deer. 


^^ § 




Dmr-kind. < 


Damft 


Vulgaris, 


Common Hait, 


11 






— -• 


Maculata, 


or Fallow Deer. 






Rusa 


Hippelaplms 


, Great Rusa. 


i ^ 






Capreolus 


Pygargus, 


Ahtt. 


T? 






V— — 


Dorcas, 


Roebnek, 


** M 


PlOOEA, 


GiRAFFIDyE, 
GlRAFFA-KIND. 


[Camelopardalis Oiraffl^ 


Giraffe. 


t3 S > 


PiCORlMKS. 












Antilope 


Cervicapra, 


Common A« 




> 

Flocks. 


Antilopid*, 


GaseUa 


Dama, 


Swift (Jazellf. 
White-faced. 


1° 




Antilofi-kind. 


Tragelaphus 


Sylvaticus, 


Boschbock. 








Antiloc^a 


Furcdfer, 


Prong-homed A. 


1^ 






Rupicapra 


Hamulicornif, Chamois. 


«l 






Boselaphua 


Pictus, 


Nylghau, 






Gatablepas 


Ghm, 


Gnoo. 


w 






— — 


Tanrina, 


Kokoon. 




' 


BoVIDvB, ^ 


Bos 


Bubalus, 


Buffalo. 






OX-KIND. 


— . ^ 


Taurus, 


Beeve. 




' 




— — 


Qnmniens, 


Yak. 








Ovibos 


MoBchatus, 


Musk-Ox. 








.— — 


Pallantis, 


Fos8U43x. 






( 


Gapra 


Hircus, 


Qq^ 






HlBCIP*, 1 
QO^T-KHTD. 1 




^gagrtis, 
lb«. 


wiua 

Ibwu 


( 


' 




Ovis 


Tragelaphus, 


Bearded Sheep. 






OtriDiR, 


— ^ 


Ammon, 


Argali. 


\ 


Sbbbp-kino. 


— — 


Montana, 


American Arg. 






V 


_ ^ 


Aries, 


Common Sheep. 
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Chemical ObaervatioM. By Thomas Graham, A.M.^ F.RS.E.i 
Lecturer on Chemistry, Glasgow. 

1, PH^ t^ APi'UCATION OF SPONGT pLATINXJM TO 
EUDIOMETRY. 

In explaining, the action of cok) spongy platinum in diftposing 
the union of mixed oxygen and hydrogen gases, k seems 
necessary td snp'pose that hydrogen is really accendible at com- 
mon teroperature3, but that its point of accension is unna- 
turally elevated jn ordinary circumstances when it is not in 
contact with highly-divided matter, just as the boiling point 
of water and other liquids is elevated in smooth glass vest^els. 
This view may be correct, although it only shifts the difficulty ; 
for we have still to explain why hydrogen, if so accendible, 
does not take fire at superior temperatures when out of con- 
tact with miputdy divided matter. But there is an isppifffAt 
analogy J^t ween ^® circumstances of the suspeo^ion^rttK^ 
comb^stipn Jn the ooe case^ and of the ebiiUitiofiMi« JJie 
other»* pa.^bicb the mind can rest with some satisfaction. 

Sqpd after the discovery of Dobereiner, it occurred to. b^h 
Dr. Henry<aod Dr» Turner to apply the principle to the $x^ym 
of mixed. ga9e6* ■ B«t they immediately found that hydn^en 
couU not aA'aU tidies be withdrawn from a gaseous mtj^jtiute by. 
the actiQR' of .spongy platinum, although the required atjtHiiKKk 
of oxyigea.wHa made, as the action of that subslance^ ;ms 
paralysed or entirely suspended by the presence of certm^: 
gasea:in'the mixture. The following table of Dr. IieDry*a> 
exhibits the dum of our information on this subject. 

** THq &f9t column exhibits the number of voluttes of each* 
gas required to render one volume of an explosive. uiixturQ of' ^ 
hydrogfo.iand wygen (in the usual proportion of two hydrtH 
gen ;(^,0B#/. oxygen) uninflammaUe by the dischaige tro^a* 
LeydtiBH jar ; wfailfe the second, colunui shews the mtiaixt'oia 
volwoesiof eaeK'gaJS necessary, in some cajsf», lo renders oticr: 
volmnt) o£iant)eitpl9siY^ mixture insenaible<to the aotidn of thcf * 
sponge^ (tndi. ia QlheK cases indicates theoiunhsr wfaiohimayi 
be added without preventing immediate ooosbitiation.* • < i' 

*• In the first toiumni the numbers Bdarked miA an asterisk' 
were deteymfaMd :by £iv H» Davy: the iMMdnbginiiBbenKin 
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that colamn^ and the whole of the seQond, are derived from 
my own experiments :— 

One Tolnine of e^plofure mixinrt w&« ren* EStci of addiii^ t)ie t^me ipuya to tM Tolume 

of «xplostve mixtttm oir w ftction of the 



dered ineapttble of Deing kifttined by elee* 

tricity when mixed with tponge. 



Abffiit *8>rttb of hydrogen • - 


not prevented by many vols* 


„ « 


»» 


nitrogen - • 


dUto. 


n, .*9 


»» 


' oxygen - - - 


not prevented by IQ volg^. 


„ Ml 


l» 


nitrous oxide - 


ditto. 


„" 1.5 


M 


cyanogen - - 


prevented by 1 vol. 


,. *1 


»> 


carbonized hydr. 


not prevented by 1 vols. 


» • * 


»♦ 


carbonic oxide - 


prevented by | vol. 


„ fM 


» 


defiant gas - - 


prevented by 1.5 voL 


« ♦a 


•i 


muriatic acid - 


not prevented by 6 vols. 


" «, 


M 


ammoniacal 


not prevented by 19 vols. 


„ 3 


»f 


carbonic acid - 


ditto.'' 



N 



Vwm other observations of Dr. Henry, carbonic oxide 
appci^ts fO'tetard the combustion of hydrogen, by taking^ thfe 
precddeMe of the latter in uniting with oxygen, from <dtiperf6r 
inflammability. This I found to be much more strikingly the 
case with Sulphuretted hydrogen gas, which Dr. Tiirbef fcHimd 
to sMpettd the action of the sponge, whei> presetrt ieven in the 
most minute proportion. When mixed with oxygen, thig gas 
slowly iKsappeared under the influence of a dried clay ];MlIe(, 
contafltttog spongy platinum ; the hydrogen only uniting with 
the Qxygntf and the sulphur being deposited in the tfal), which 
wassoOR' thereby rendered inactive, but not till h had destroyed 
two or difde hundred times its bulk of sulphuretted hydrogen 
in the course of twenty-four hours. In a mixture of Bulphoretted 
hydtogtni hydrogen and oxygen gajses in equal volumes'/ the 
oxygen udked in twenty-fours to the hydrogen of the sulphuretted 
hydtogen^ nearly to the entire exclusion of th^ free hydneg^ ; 
butithe union of the last with the remaining oxygen waaxlef^r- 
miiiedin a few seconds by throwing np a fresh ptatinumibalL 

Sulpboroua acid gas is as efiBcient in this wary-as sfotpburetted 
hydfbgeti (Tomer) ; yet, upon trial, the sponge had? 4i(yjefeot 
in determining the anion of oxygen and snlpbtirous aoid^ even 
with the presence of aooiBtuiJe. 

Ofafiiiitgas tki mybaDdsrwBoaat'firetaB powerful inptreventing 
the oombustion oftiexptosire miKtmre as ft-waca fduwila be by 
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both Henry andTtmier ; bolt m imshing that gas" more sedo^ 
lously with caustic potash* its ioterferenee was found to depend 
on a trace of impunties, for the ball always acted on explosive 
mixtove within a few minutes, however lai^gely diluted with this 
gasy if properly purified. Indeed, I had frequent occasiOD^ to 
separiile hydrogen from olefiant gas, and found ccM spongy 
platinum most effectual for the purpose. Neither did sul- 
phuric aoid vapour retard the action of the platinum ; indeed, 
the other allowed the action to go on so rapidly, that from the 
eleva(;ion of temperature it was itself slightly acted upon* car- 
bonic acid always appearing. The same was the case witJU the 
vapours of naphtha and the essential oils. 

The action of these gases here» therefore* is unlike the action 
of the same gases and vapours in protecting phosphorus from 
oxidation. 

The influence of sulphurous acid and sulphuretted l^dtdgen 
is not impaired by diminishing the barometric piessuret 

2. CrTSTALLIZATIOK of BARLBT-*'SuaAft. 

The change in appearance, arising from crystallization, which 
-sticks of bartey-sngar undergo in keeping, is always instanced 
as a case of crystallization occurring in a solid body, without 
solution, and independently of external agents. The barley* 
sugar certainly does not then become a hydrate ; and probably 
At the completion of the change is exactly of the same weight 
as before it began. But from an observation I have made, it 
would appear that the presence of a little moisture is necessary 
for the change, and probable that every portion of barley* 
sagar which suffers this change has been successively loosened 
and held in solution by that small portion of water, wbioh 
begias to aet on the oater surface of the stick and tmveh 



Two fresh sticks of barley-sugar, dry and transpaireht, wern 
Introduced at the same time into separate phials; one of tfiem 
with a sUok of canstic potash, and the other by itself, ooi)^ 
up, and laid in a drawer. The barley-sugar, in company With 
the caustic potash, which would preserve it perfbctl^ diy, 
did not undergo the slightest alteration in iix mtftn^, hot 
remained as tmnsparent as at first. . The barleyj^sugar in 
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the other phial ^aa soarcelf ahered doribg ihe 6rtt four 
months; butduriDg the last two months^ which were coUer 
and damper, it became opaque on the surfiusef and the cryi* 
talliiatien thereafter was propagated iowarda to a conudarable 
depth. 

The eflSKt of a small quantity of moisture in enabltnf^ solid 
amorphous matter to crystallise was observed tery distinctly 
in the cane of another substance. A quantity of sulphate of 
soda was rendered anhydrous by heat, and became a heaiTy 
powder. Placed in a confined atmosphere, kept purposely 
humid, the powder slaked like lime, swelling to several times 
its original bulk. It regains in two weeks its usual combined 
water (twelve atoms), and was then dry, and not in the slight- 
est degree crystalline. Two days afterwards the powder was 
found a mass of crystals of the usual form of sulphate of soda, 
so dry as not to adhere to the blade of a knife ; and it was not 
till after weighing that I satisfied myself of the presence of 
uncombined moisture among the crystals nearly to the extent 
of an additional atom. Here a small quantity of water 
allowed the powdery particles to right themselves, and adopt a 
crystalline arrangement, which they were incapable of assuming 
Without it. 

3. — Detection of Absknic* 

Perhaps no greater degree of certainty is desirable in the re- 
cognition of arsenious poisons than is attained by the rediwtion 
to the metallic state with subsequent oxidation ; aod certainly 
the addition to the usual suite of operations, which is the 
object of this notice, did appear, when first suggested to me by 
Mr* Clark of Glasgow, as a thing worth trying, an over-refine- 
ment, should it be found to be practicable. But, on asoer- 
taining the extreme facility of the proposed process by at^tual 
trial, a view of the absolute certainty of the demonsMratioa 
which it clenches completely altered my first opinion. 

We usually stop on recovering the arsenious acid in nmtute 
crystals in the upper part of the tube» Scratch the ^^s tube 
with a file below the crystalline crusty and br^k it off* The 
upper part of the tube cootaioing the supposed arsenious acid, 
and nothing else* may be boiled for « few seconds with a draebm 
or (wo of distilled leateiv to which a drop of qauatic ammonia 
has been added. A solution is obtained, which» after being 
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acidulated in the slimiest degree by pare nitric or acetic add, 
and divided idto ^everat portions on watcb-glasses, may yidd 
the most distinct and characteristic in£cations urith the three 
bestiiqnid tests, ammonio-nitrate of silver, ammonio-sniphate 
of copper, and hydro*salpharet of ammonia. 

The best proof I can give that there is no difficulty m this 
application of liquid tests is, that it has succeeded with every 
one of my practical pupils, setting out with the reduction of a 
quantity of the sulphuret of arsenic which never exoeeded one- 
tenth of a grain, although it was in general their first attempt 
to test for arsenic. 

The process for demonstrating the presence of arsenic seems, 
therefore, to "be finally perfected by this unexceptionable 
application of the liquid tests, devised by Mr. Clark. 

4-— Chrome Orange* 

It is singular, that, although no other colour has been so 
much run upon for a couple pf years in cotton yams, no 
account of the mode of raising this beautiful tint, so far as I 
can tef^,'has hitherto been published ; yet the process is uni- 
versally Tcnown, and followed by dyers. 

The first object is to procure upon the j'ams a good body of 
cbroQ^e yeVow^ of the ordinary and familiar tint ofchroixiiate of 
ledd.. ' For this purpose> the goods are well chai^dinfithjprot- 
oxide of le^d^ which is done by dipping them in ^oli^ion ,of 
acetate of lead, and then decomposing the salt by lime-water, 
of wbicb the luoe takes the acetic acid, and leaves the px^de of 
lead in tb» cloth. Every trace of lime must then be gp\, n^ of 
by washing. 

It is necessary to have nothing but oxide of lead in the 
cloth^; 6^9 With acetate or nitrate of lead as the morda|)f^ tl^e 
colour m\\ ,be uneveii. The goods are then passed thrqi^gh R 
b^th Qf bichromaie of potash, which instantly strikeis tjhe 
obrome yeU^w with the oxide of lead. 
• TbeiojNnpgeis raised by throwing the goo<i|B so prepar^ ii^^ 
lim^wat^r at or neax a boiling heat. lim^^ at that ^emp^ra- 
toffe^ appenrsi to be capable of pariialjiy decpmposipg \\^e ;ph^- 
mate of lead, taking half the chromic acid from a greater or 
less portion of that salt, and reducing it to the state of dibhrb* 
mate of lead. 
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. The dichromate of lead 13 itself o£ a full red, cplpur, ,end is 
best prepared according to the original process pfMr^. Badam's 
{ArmaU of Philosophy t N. S. vol. ix.)» by digesting a solution 
of the yellow chromate of potash upon carboBat^ of lead at a 
boiling temperature, in the proportion of one atom of the 
former. to two atoms of the latter, stirring up the solid matter 
very (fluently, as the action is far from energetic, 
. Ca^stic potash likewise converts the chromate of lead into 
the dichromate; but, from its strong disposition to dissolve the 
oxide of lead, as well as to withdraw chromic acid, did not 
answer with us for forming the dichromate. 

It, occurred to Mr. R. Ruathen, while engaged with this 
subject in my laboratory, to try if the dichromate would stand 
the glazing heat of a potter's kiln^ which it was found to do, 
and to form a pretty good red on ordinary kinds of stone- 
war^,, .-' . " 

.-''-"'.' -' - — - ■ - ■ ■ ■■ •■■■ " ii^.t^ 

Oeological Survey of the Island of Jersey, By Lie^t^pi^^^t 
Nelson, Royal Engineers, Corresponding Memi^ qfi Jthe 
PlymcnUh InstifiUion,* , ■ [ 

Tnfe Jetiiey rocks may be referred to three classes, thjit of the 

argFHateoas schists, that of such as are distiuguishe^l by the 

pfesence of felspar, and lastly, that of the brecdd, comfkiMd 

of^th. 

The 'felspar rocks overlay the breccia ami argiR^ce^^us 

schist^ alternating with the last, which is also ovei^laid by the 

breccia. ' * 

"'* " ' Aroillaceous Schist. 

Be^iriWtig at L*Etac in St. Ouetfs bay, a remarkable jUhe- 

tion is observable in the little bay a, where the ftleriitfe j«dtts 

ili^ s<5hlst, and penetrates it in large irregular veins. Abotit a 

mile to the south is the mouth of a remarkable valley, ttt Ifcte 

bottom bf which, for nearly its whole length* lies th^lirtet of 

separtiBbh betWfeen argillaceous schist and the aSenlte^ wWdi 

last is dbvibusly incambetitt a small portion of thci feMwer 

♦ Jhf^ inters ia tW^, pager refer to ^ map, which wa have not been 
able to prepare for inseruon in thii Number. 
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cross^ the idomUi at 6f aod comet ftbarply to th». foot of 
the Utter, /without the slightest appearance of iotennixtiire% 
Pit)ceeding fiootb^ast from the head of the yalley to the point 
c, where the two main branches of the St. Mary's valkiy 8e{>a* 
rate* t another spot of junction is obtained, the rocks observing 
the saiM order, d is in the St. Laurence valley, at the reser* 
voir for the mill^ one mile south of St John's. Fiom d, going 
south and passing e, you arrive at the Town Mills/ ia ihe St. 
Heller's valley ; at about 60 yards from the mill, the ^'een 
poipbyry overlies the argillaceous schist, in the most decided 
manner ; this last re-a|4>ears at 9, on the south side of a digbt 
hollow, elose to Mr. Ingouville's, and so continues uatil it dis- 
appears under a dark greenstone at A ; on the eastern side of 
the hill it buries itself finally under the marshes. At Grallow'a 
Hill, just where the St. John's road ascends the brow at t, it is 
distinctly seen underlaying the green porphyry, as this last 
stretches out towards Elizabeth Castle. Coasting St. Aubin's 
Bay, until you arrive at the valley i\ to the south of, and im- 
mediately underneath the St. Aubin's signal staff, you proceed 
northward until you reach the elbow j of the St Aubin's 
valley, the stream of which crosses the line of separation of 
the argillaceous schist and sienite, in two or three places ; the 
last point where I could trace the junction between the two 
rocks is at k, about 100 yards below the New-road Bridge 
(Pont Marqn6}. The two rocks can now still be tmced to 
within a short distance of each other until you reach l^ the 
last appearance of the sienite. The sands of the Quenvais 
render the line from k to I somewhat indistinct. Though the 
slate underlies the sienite, it frequently pervades the latter in 
conformable beds, particularly observable on the north-west 
coast; at Portelet bay; at the southern extremity of Fort 
Regent ; and, above all, at Gouray, where the slate bed is, at 
least, 100 feet in' breadth ; small isolated portions of the schist 
are also often found completely detached, although in the 
vicinity. There are fifteen such beds between i and Porfetet 
bay, varying from about 2 feet in breadth to 30 feet, and 
afbud a complete example of the slides and faults in the 
mining districts ; the beds running about east and west« and 
the latter north and south. 
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The comparative durability of the sobstltiieetf of the tw6 
rocks i» singularly shewn by the invariable Taiture of the 
argiilaeeoas schist before the action of the sea, having chaama 
and channels often of considerable depth; as is the case at 
tfad little insulated headland n» in Portelet bay, ^thereby ft 
broad and deep dyke has been formed : the vein haa ^to 
forkdd down at this point. At o, there is another similar 
chasm, at least 50 feet deep, and 20 wide ; the walk of sienite 
are quite vertical. 

So complete has been the removal of the argillaceous sdiist 
in thede cases, that caverns 20 or 30 feet deep havd been 
w<Mm out in the cliffs where these veins first emerge ; the 




ceiling of these is actually composed of the debris of the 
vajlies above, shewing clearly a more daring hand than that of 
man in their excavation. 

The angle of inclination of the strata varies from Id"" to 60^^ 
dipping generally west of north. 

21* exemplifies the nature of the rock from the centre, 
eastward, and 22, 22 a, 226, 23 from the centre, westward ; 
these specimens present all the prominent points of character 
in t^e argillaceous schist, as it changes from a mere shale to 
the £ubcrystalline granular and extreme variety (found mostly 
near St. Aubin's) that verges closely on grauwacke, I have, 
also, met with small specimens of the roofing slate at Greyer 
de-Lecq« In the St. Peter's valley, the new road, winding 
along the bottom, finely exhibits the structure of this rock, as 
it Qro33es the strata in every direction. 

That pf which 21 is a sp^imen^ crun^blea and shales away 

* The numbers refer to specimens sent by the author to the Museum 
of the Plymouth Institution, 
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coiiipIetdly,'^Aom Uieactioti 6{ h few yeara^ ^^ud ilfid\atta9 (for 
there W but 'fittle fh>8t in Jersey). This effect Ims'beiin pro- 
duced in a striking manner at t, on the north side of the St. 
Joho's roivJ (see 24 and 25) in less than six years, Tk'm 
sefuns of black oxide of manganese, in great abundance, per- 
vade the interstices between the planes of stratification » , 
AVater is plentiful and excellent during summer and winter- 

Felspar Rocks. 
tJnder this head may be arranged felspar alone. 

Avery compact and intensely hard sort of a j^k-* 
grey colour, passing into 

Another, equally hard, of a blue-green cast, but con- 
taining crystals of pale-buff felspar in abundance^ 
forming a decided and beautiful porphyry. 

26. f A dark bluish green (externally, but dark grass green 

27. < when cut and polished) porphyry, with the crystallized 

28. ( particles of a spicular form. 
^^ f A light yellow ochre-coloured variety of No. 1, but 

* I more decidedly porphyritic. 
10. An irregularly laminated and pink-red porphyry. 

' Dkto, containing concretions, sometimes n^arly^^phe* 
lieal (like those in the pisolite), in conceotrbcotiAsijatod 
internaUy radiated, at other times irregular v a^ujoious 
rock* )■'. -- :\ 

3. A fine grained variety of 10. . " <t.ii 

5. A tvhite variety of 2. ' ' -'^ ' ' 

Felspar AND QuART2. .; ',. 

43« A fine granular species. 

Fblspar and Hornblende (Greenstone). 

' Greenish-white felspar and hornblende in various 



2. 

12, 



J. 



16 and 17. FeUpar and Schorl 

13, 41, 42, 45. 52. Fel$par, Quartz, and Hornblende (Fel- 
spar, red). 
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14. J*iUpar, QuariZf imd Gh^mMica,(Piili$pBT, red). 
5p, Oi^ 53. Fdspar, Quartz^ a^d Ci^ff^W^ MifiOi diitp. 

Felspar alone. ' ' 

1. This rock forms the sharp, prominent, and weather-worn 
columnar peaks along the coast from Tremont to the point p 
in Boluey bay, where it comes in contact with the breccia : in 
the same manner it runs from r to «, until it is overlaid by the 
sienite at Mont Orgueil. It seems to pass into two rocks ; at 
^ (in the Trinity valley) it forms peaks to 36; and .^U round 
the coast, as above pointed out, it invariably indicates 2, 3, and 
10 below. Where exposed to the weather, its external surface, 
for about an inch in depth, sometimes breaks and cracks into 
facets, but without becoming soft. ^ 




.26, 27v 28. I can only find these in the immediate neigh- 
boaifhood of the argillaceous schist, as at Gallows Hill, round 
St Saviour's, and at Gouray, accompanying the large bed*. 
It is the only one of the felspar rocks that in anywise inter- 
mixes with this last, which in this case aHSumes the form of a 
very compact writing slate, as a matrix containing dispersed 
but fairly mixed portions of the green specular porphyry. Its 
relative position, with respect to the argillaceous schist, as 
distinct from it, on the whole is shewn very decidedly at /, 
near the Town Mills. 




. It is a very ^perfectly stratified rock, not hbmof2[eneous in 

• Also in a vein of argillaceous schist near Noir Mont 
OCT.— DEC 1829. 2 B 
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compoditldb.'bbiog, (br the mo»t piirti Ibll df CAvitieft^ which 
contain palve^ulent bittck oxid« of nutngftnesei 32. This 
mineral penetrates it in every direction, giving it, when acted 
upon by the weather, a constant tendency to separate into 
small shapeless pieces. 

Carbonate of lime (nearly the only hitherto observed ap- 
pearance of it in the island) is also found in this rock in small 
and irregular portions. 29, 30, and 31, shew the green por- 
phyry in a st£lte of incipient decomposition, after an exposure 
Of a few years. 37 is the same rock, containing iron pytites, 
in the neighbourhood of a mineral water, z^ in St. Saviour'^s 
parish. 

At X and y it passes into 36 and 33 respectively. 

36 is found at u in the Trinity Valley, at V in Antie Port, at 
Bonne-nuit bay, and Havre GiSard. 

33. A very abundant rock extending over the yellow space, 
dashed with yellow : it decomposes, especially when just under 
the surface of the ground, as in specimens 34 and 35. It often 
presents a white striated appearance when superficially decom- 
posed, thereby shewing a near relationship to 10. 

10. The structure of this rock is best exposed on the sea- 
coast, where it appears as waved and striped, as if it had, in 
its soft itate, been somewhat irregularly worked abocit. 




It ii pervaded by a large bed of argillaceous schist at Havf^ 
Gifiatd, and at the bay east of Belle Hougue, marked y (No« 1 1). 
When underground, but near the surface, the moisture decom- 
poses it into its constituent and irregular laminae, which cmmble 
with great ease at the touch, and which become white when 
exposed to the sun in this state. 

A reniforth variiety of felspar, with concentric coatings 
(No. 12), is found in small irregular masses among the hoilows 
of this rock in St. Catherine's Bay. 

3 and 2. From Boulay Bay, where they abound. 

4. I am uncertain aii to the absolute locality of this rock in 



Digitized by 



Googk 



Oeoloffiocd Sktmy (Jf the Islmd of Jersey. 365 

this ieland) aUbough it is found at Giverutey, Hitherto I hate 
been unsuccessful in obtaining it in n^u; but, from the large 
mihfises n^r Vicart and at Boulay Bay^ the parent rock can be 
at DO great distance. 

These large masses are agglomerates of the same bodies* 
ooly they are about the size and shape of potatoes of various 
dimen^ons^ standing out in full relief, of the colour of 12, 
which appears to be only a variety of this rock, the chief dif- 
jfemnce being the regularity of the concretions ; which last cii*- 
cumstance, I have however found in every degree^ assuming 
]No& 4 and 12 as extremes. It is used in the construction of 
piers, and in cases where large blocks can be best turned to 
account. 

6, Apparently a white variety of No. 2, which it underlies, 
and of which it contains small portions. The concretions shew 
evident symptoms of 5, a. 

Bpidote, serpentine, and diallage are found in small quanti- 
'ties at Boulay Bay. At the mouth of the Trinity Valley, the 
bed of the stream contains small rounded pebbles, covered 
with a coat of the black oxide of manganese, nearly one- 
ioirtietk of an inch thick. 

Felspar and Quartz. 
43. — From the neighbourhood of Noirmont and Le CorbiSre, 
where it is to be found in plenty. 

Fblspar and Hornblende, 
. 15 is from La Motte, luid not very abundant ; it is taken 
from among 16 and 17 rocks ; 18 and 19 are specimens of the 
whole coast of sienite, at the south-east of the island^ begin- 
ning at Fort Regent, and reaching to Roque Berd ; also from 
Sorel to the bay marked x, at the north of the island. This 
variety always assumes a reddish aspect (from the oxide of 
uou iii the hornblende) at the surface ; and the dirust thus 
.formed can be generally detached by a light and sharp blow. 
From the frequent inequality of disposition of the hornblende, 
this rock bears often a singularly mottled appearance, as at 
Elizabeth Castle^ where the rock 38 may be well taken for a 
conglomerai»» until this habit is known. Another example of 
.this is giveo in 62. At the south«-west point of the Hermit 

2 B 2 
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Rock (Elizabe^th Castje), this alternate, variegation ^f.th^t red 
felspar, with the very compact and dark-colowed greei;i9^«|, is 
disposed tiearly io horizontal layers^ while. the regular stra^h^f 
the rock stand at an angle of 70 or 80 degrees 5 the red layers 
always projecting from the weather-worn failure of tbos«t..iQ 
which the hornblende predominates. (See^. D, p» 3'74^)i 

In figures A^ B, C, and from the circumstance, of the ,x^ 
veind very generally constituting the matrix of the gr^nj aod 
the substance of the veins that traverse it, as well as tha^ ja 
figure C ; the green portions are of various descriptions, U Pdfiy 
be questioned whether the red and green sienite are absotntaly 
coeval. . V' 

49 IS a good specimen of the very compact dark gre^stqoe 
just allnded to, although it was taken from a large vein betfv^^ 
Grosnez and Plemon. This last is not quite horiBontali' hut 
continues about 7 feet thick, whilst it gradually risea;i4pQg the 
fade of the almost vertically stratified clifik : upwaodp qf;^jf<D$t 
in depth have been decomposed and disappeared. ' •Thi% i^egi 
divides in one place, which reduces the thickness of ;d)^ 4fVip 
parts to that of about 3 feet each, until they cejoia an4 prpr^ 
ceed as before. The same substance frequently nrroripjujg^ifp 
the veins of argillaceous schist , .. , ^ .,^. 

40, from Elizabeth Castle, as in 39 ; which last, although 
but an accidental stone from the beach, corresponils to 44, 
which was taken from a vein from Portlet Bay ; it is^ l-telil^te, 
the hardest rock in the island. . n. :* ^ 

20, shews the ultimate state of decomposition of the horn- 
blende and felspar. 

An east and west vein of chlorite mica ; trafvefasB theiKIll 
where I^ort Regent stands, 19 a. m f I / 

Felspar and Schorl. ^ tiion. 

16 and 17. From La Motte ; not much of it I httvd's^n 

specimens in which the schorl lay as aiinute, confusedly-«i)|rt^^ 

tered and clivergent crystals in the feUpar. • II '"<- .^ ^- ^^>/ 

' Felspar, Quartz and Horn?i»bnpji^. ,., { r ,7*- 

"Oie felspar in this variety is .neiinajMl^itl^is^^as^ilMioq wWi 

quartz and hornblende, forms by far the most extensive rock 
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in tH^'iikrtfd. ' In the south-east ft lies within the space 
maV^ked otit by Mount Orgueil, Granville church, a', find La 
Hodgne Bie. In the south-west there is hardly any other 
r6ct (except 43), and it is generally of a large^ coarse-grained 
description. 

The well-known Mount Madou, quarry 52, is the last point at 
wtftch this sienite shews itself, where it overlays the pink-red 
p6i^hyt'y', as decidedly as it does at Mount Orgueil. It reaches 
alsey ftolia I'Etac to half-way between Greve-de-Leiq and 
Pteih6nt, and from X Bay to Mount Madou. At X Bay all 
th^'ihree constituents are in large grains, which apparently 
present the most decomposable description of sienite. I have 
se^n' ttte hornblende fairly washed out by the sea, leaving a 
frtrtl Honey-combed skeleton of quartz and felspar. 

AUlnyAgh this rock alternates with the argillaceous schist, 
3^t} there' appears the utmost jealousy in keeping itself quite 
dfetlifctV 46 was chipped from the junction at a, ,(rEtac), 
(Sets Figi E, p. 39). 47 shews the quartzose nature of it as 
as composing the vein, and which becomes gradually though 
decSidedly sienite at about 20 feet from the point where it 
etrt^ts the argillaceous schist. At a are numerous veins of 
white quartz (48), 6 or 8 inches thick. 

t : . FELSPAR, Quartz and Chlorite Mica. 

j14» FoUod in the space contained by Le Hoc St. Clement's^ 
Granville church, and thence eastward. 

Felspar, Quartz and Common Mica. 

68, Fran half-way between Plemont and Greve-de-Leiq to 
X Bay. At Greve-de-Leiq there are two large veins (54) of 
mica 10 feet wide ; close to, and parallel to one of them, is 
another vein of argillaceous schist. 

With the exception of the green porphyry, all the preceding 
fel^mr rocks have a peculiarly columnar structure, especially 
Nos. 33, 36, 41, 42, 49 j the finest example of this lays 
between Le Corbiire and the western point of St Brelade's 
Bay. They form hills of from 400 to 200 feet in height : the 
green porphyry no where exceeds 200. 
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The stratification, in general, is very perfect, though by no 
ineans so ifauch so as that of the argillaceous schist. Fibrous 
malachite is found in small quantities in the green porphyry ; 
the constant and plentiful occurrence of the black oxide of 
manganese, in the same, has been already noticed. There is 
a vein of clay-iron ore in X bay, and the oxide has been 
found in small detached pieces in different parts of the island, 
^qlphuret of iron is extensively disseminated in minute grains 
through the sienite and porphyries ; hence, though water is 
abundant even in summer^ it is not unfrequently contaminated 
by this mineral. 

Fe^Y rocks surpass those of felspar as building materials* of 
the utmost durability ; they are, however, frequently too hard 
to repay the expense of being worked as squared stones. At 
Fort Regent, all the ashler was obtained from near the Icho 
Rock ; the copings, &c., a, from Mount Madou, whilst the 
rock on the spot only afforded rough materials for coarse 
work. SL Brelade's church (built 1111) is in extstenoe to 
this day. 

Breccia. 

Extending from p in Boulay bay to d (a house half a mile 
from St. Martr^s, bearing T west of the church), thence to e, 
on the Rozel road, about a quarter of a mile from the church : 
/is on the St. Catherine's road, about one-third of a mile from 
the Martello Tower, and r, the extreme point on this side, is 
nearly in the middle of the bay. It also appears at d, nearly 
in the centre of the island, interposed between the febpar and 
argillaceous rocks. It is a well stratified rock. 

Ffom p to Rozel Harbour the planes dip north, from t^e 
last mentioned point to La Coupe and Verclut, south 5 so that 
the turn of the saddle is somewhere in Rozel Harbour. The 
genera} height of these bills varies from 300 to 200 feet. 

It is overlaid by the felspar rocks in all directions; and 
although formed of aU the ingredients already mentioned, with- 
out any apparent order of seniority, they are of course to be 
referred to an earlier date. 
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I baye observed five varieties. 
Argillaceous pebbles] 

Sienitic do. I in an argillaceous matris^. 

Porphyritic do. J 



AigiUaceous do. , in a sienitic matrix. 



Sienitic do. 

6, 9 and 9 a, ^re illustrative of most of these when freshly 
cut : the argillaceous varieties of this rock are bar4 enough ; 
jl^i^t they all fi^l exceedingly on exposure to the weather^ the 
Beatrix more perishable than the clay-pebbles it contains, which, 
however, betray their origin, by shaling 9nd splitting after a 
short time. These last, as well as the sienite-pebbles, some- 
times weigh several hundred weight, and are as thoroughly 
|K>uqded f^ the small ones. 

Sulphuret of iron and manganese still maintain their ground, 
the latter enveloping the pebbles with ^ thin film| and with the 
former penetrating the matrices (6), although I heard the 
beat character^ for quantity and quality, of the water of this 
rock. 

Diluvium, or Sea Beach ? 

The rocks on the shore, from Rozel Harbour to Gouray at 
Le Hoc, under Fort Regent, from thence to the secon.d Mar- 
tello Tower in St. Aubin's Bay, from Blanc Pignon to La Car- 
riere, and at L'Estac, emerge from the diluvial deposits lying 
at the bottoms of the vallies and round the bases of the 
sea-side hills, forming abrupt banks from 20 to 50 feet high, 
and invariably composed of the debris of the nearest rocks 
fespectively. 

The lower strata of these banks often consist of well-rounded 
pebbles : this fact is well-exemplified at the little bay a, at 
L*£tac, where the superincumbent debris is at least 50 feet 
high, and is a thorough mixture of the two rocks^ which come 
into contact at this spot. 

The hills are capped in general with a sandy clay (55) inter- 
mixed with debris of the contiguous hills. 

The flat ground at the mouth of St. Peter's Valley is a com- 
plete morass, so that I could obtain no infprmation respecting 
it ^ but from what I have observed at St. Aubin's Pier, as corn- 
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pared wi^fei*^SPtt«wter ]&W* RtgeiA^-J hav» popj-eaidft teBuppoae 
thatifi^ )^^^ i^.At^:^li¥^.rrM tHa^ of ihe ^s(hil iay tfieiSl. 
Hd^r>^Ya^fy,p.«IKlioii)ecQlldig^ou» flats exteoilii^ totioMr 
Mctp^t, QrgiHailf Bespeoiing tbsse list> I hafve bbeo^ abknie 
profurjBtbQ.follp wig flections:— ' ' ... . -i 

' JWW til ^izabeth Castle. Centre of St, Belter 's, ' ' ^ 

ia.e «th<ty; firfe clay, (see No. 54). Mt. Le 0<qkUtin: ' *" 

6.9:I)(l)ri9«a09ubi!. 8.0 Sand. 

'/b?l5??.J«'«'*^nto?«h« water. ^«-« Bl«« «Hy tot«»^:>'<|W 

4.0 Blue, cjayi p atrataofNo.64im ^im»iUA« 

, Wdl(UF^B$gmt, feet below the surfi^.^^^ 

236 feft^deep^ all sienite; water nut shells and a boar's lusl^ 

soon fbund ; but contiaued till 30 were found. ^ ^ , > t » . 

or 4<> tons per day came in from 2.0 Turf. 

aB^**Viee» and ijoniers, not from 2.0 Rounded giiMrel.ntMWl/t«l«tttt»i 

aDj^patftoiba- stratum W4ter im{iMgiiiteA>jtte^ 

ffiriAK/q/'Sl.'iirif/^V-sandat P^""^' ^^^^^^^ — '^'^ ^^ 

idtq (15. A mixture of vegetable (neer^.^, j^ vv-i'tin 

earth and stones. 2 feet vegetable earth. . ^ . ^.^^ ^ 

8^0 6aiicly day, No. 54. 19.0 Sandy clay, No. 54. ' /, 

4.^'Blufe'^cfciy. 16.0 Angular debris, clean, and cott- 

8^td'l8<3*avelly day, inttte lower taining abundance of watei^, 

.5^ of AhW the gravel was clean, but not of the porett c^alil^ 

, w^iwvorf^ end oontAiiiiDg an Pier, on blue dny. ' ' * 

. iqdifpprwt^ivMeiv -^ n.^t^.' 

Alt'lfae valley waters throw down a precipitate, adhering (o 
th« vessels In which boiled ; aud some of them are ocfcasionally 
covered with a film of sulphur. By all accounts, the Batur^ 
of the ground in the flats, that reach from Fort Regent to (jiou- 
vifte",' Blears a close resemblance to that which has beei^ jus? 
dedirfbed; excc'pt that water is more uncertain, and Svperi 
fouhi'gferietally brackish ; sometimes 80 feet have beeii tortcf 
in Vaki,"tfirougli sandy, blue, and whitish clays; arid'at'otkei: 
trniea^tet hasf toeen met with at 16 feet below the surTs^ce^' las 
neAViStf(!)teftie^t*s Church. , • . v* 

The flat grounds on the southern and western coasts are 
liable to the encroachments o f t h e sand, blown over them by 
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the irindsc ih» is' patticu1ai4y Ad csakk ^te «t*^<?weh's Bay, 
wbere a considerable tract (called Le8Q«MnViii9)^bttmpden'thus 
rvioedi; Tradition (for no authentic records carif be'^rdciired, 
as tb<)se of ike Jersey States hardly reach to an earliler period 
than 1500) states, that an inroad of the sea overwhel^M a 
large extent of ground in this quarter ; and that the sandi no 
longer kept in check by its old barrier (a wood of oak trees), 
swept over the space marked q^ q, q, until checked by th^ St. 
Aikbin brook ; stumps of oak trees, generally in gpod preserva* 
tion, ave found lying in the sands near L'Etac. This circum- 
sCjiince of a stream of water, however inconsiderable, arresting 
the progress of the sands, is further illustrated at Greve de Lecq, 
and at St. Perranzabuloe, in Cornwall. Might it be turned to 
aecouni at Bayonne, where the encroachment of the Djoaes is 
so very formidable ? The Quenvais originally extnlded as far 
St. Peter's Chnrch, still controlled by the hui6ki ' Mach, 
howevei^ of this ground has been reclaimed by the pen^evet-ivig 
industry of the Jersey farmer. In one instance pointed but, 
a tract of sand-hills, only levelled five years since, now pro- 
duces parsnips and mangel-wurzel of the largest 8ize,^and 
lucerne, in a soil of no greater depth than that of six inches* 
formed of vraic (sea weed) and such vegetable monU as could 
be collected. The black mould, overwhelmed by the sand, and 
forming the original surface of the ground, varies from two to 
three feet in depth. Some of it has been cleared and dressed 
with' vraic I or lime, at the rate of four hogsheads per acre> but 
the expense has been found too great. 

The soil on the island is generally very fertile ; the best lies 
in the central parts included by a belt reaching about ooi^ mile 
in1a|fid from the sea-coast. Of this central tract, thaft po.the 
argillaceous schist, by all that I could collect, is of a Jigbter 
cast, and, on the whole, inferior to that on the felspar* ^fqcks. 
The soil at Trinity ranks first ; it is a stiff loam, whifit),, for 
agricultural purposes, is ploughed up with sea ^and and the 
gravel from the decomposed sienite. The tract on the green 
porphyry round St. Saviour's, that about La Hogue Bie and 
St. Clement's, are in the next best estimation. 
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CHAUZEY. 

A OROUP of &inall islets and rocks, eight miles N. W. of Gean- 
ville, about eight miles long and two and a half wide «t an 
average. Whatever irregularity may be presented by the 
Jersey rocks as to the nuiQber and proportions of the granitiq 
ingredients, those of Chauzey, though similar on the whole, 
differ distinctly from the above in the uniformity m4 i^ok^ 
equal proportions of their constituiBnts, in their qpinanas^Ie 
irregularity pf (Stratification* in the rounded tovmst and frer 
qu^tly gigantic si^ of the more pr less detached bfecks oa 
the surface, ^nd in the singular tendency of th^se lust to scale 
off, when attacked by the elements, in coats cencentric to their 
{external and rounded surface. 

This rock is almost invariably such a mixtuie of qoarts, (el- 
spar, tind mica, as is exemplifiecl by Nos. 59 or 53. Soii^e* 
times, but comparatively seldom, the felspar and quartz assume 
a dark red colour, as No. 6Q. Another, although a minor peijii; 
pf difference, is, that this rock at Chanzey contains very Buiae«- 
rous isolated portions of seipi-transparent quartz, not exceeding 
perhaps 20 cubic inches, and also of closely aggregated mica, 
occasionally containing schorl (61) : 59, a, is a specimen iisr 
sembling grauwacke, from a block imbedded in 59, As toihe 
stratification, it is very markedy often as much so as the JHfiwp^. 
rocks, but varying in every direction. 

With reference to external form and size, the blocks have 
exactly the round boulderstone appearance, and oftep th^ 
arrangement of the Cbeesewrings ; sometimes the (jetaefaed 
are nearly cubical, having a length of side of 12 f<^et. 







" In fact, the whole group is one quarry of the finest building 
material of any dimension : Gnavtlle and St Maloe's ane built 
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of this stone. The Minquiers and remaining islets (on good 
authority) are composed of the same rock. 

The want of leisure prevented my examining the roqks of 
Chaazey with the same minuteness as those of Jersey i and on 
the French coast, being still more limited, I was obhged to 
relinquish the second geological object, actual boundaries and 
extent, and confine myself almost exclusively to the primary 
one, order, as 1 found them between Coutancea apd AfQVfnt 
9U Michael. 

Coutancea itself stands on a slate hill, strata dipping south ; 
proceeding south, and crossing the SouUe, you still ^nd slate, 
but overlaid at the foot of the hill by quartz, pebbles, ^4 a 
cooglonoerate (63) of red sandstone, in a matrix of the latter 
dipping west, and capped by a diluvial deposit of the same. 
One mile and a half on the direct road to Avranphf33» brings 
yoo to a species of siliceous oolite, of which the specimen 
64 shews the largest grained sort that 1 could ^i\^ ; ther§ 
was a finer kind very closely resembling, in texture, (he r^u- 
lar calcareous oolite ; in fact, a variety of sandstone. The 
broad top of the first hill, south of Coutances, is a heath, under 
the surface of which, to the depth of a few feet, debris of 64, 
imbedded in 67, lie on the parent rock, which, on the Granville 
road, and on the same hill, becomes 65, intermi^ced with 62, 
and alternating with it 67, and 68, dipping north. Still fpl- 
lowing the Granville road, at the foot pf the above-ipentioned 
hilly this red sandstone proves itself to be the old red s^nd-* 
stone by overlying hmestone, 69, which, from its madreporites, 
(these I found in a large polished slab from Mouqt Martin) 
corresponds to the transition limestone at Plymouth. Acpording 
to the geological map, in Coneybeare and Phillips, this rock^ 
in Devonshire and North Wales, is found in long stripes, and 
it maintains the same character here ; lying east and west, 
extending (according to the best information I could collect} 
a few leagues only inwards, and not exceeding two miles in 
breadth : 66, is obtained two leagues west of Coutances ; 1 
had not time to visit the spot. 

At Hienville, this limestone is underlaid by another red 
sandstone, dipping east Where this overlies the slate I can- 
not say, as tl^ hUl recedes from the road, which, further on, 
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by having asciended jthe summit of the coast-raDg^^aJfords no 
mestnd' of ascertaiuing the precise junction. Tbi^.jdatei as 
well as' the liliiestone, dips north and west ; it correspoMla^ in 
every respect, to the Plymouth transition slate in exMlial 
structure, fend internal composition : at Granville it beoooMs 
decided grauwack^, sometimes as 73, and the conglomerfite * 
72, when immediately at the peninsular on which tht town 
stands, and at other times 70 and 71. At 73, it is intersected 
in every possible way by minute and very abundant qu^ortz 
veins. These last, and the numerous pebbles of the 8ame»fO0« 
earring in the conglomerate, together with the very sibeeoas 
character of 73, prepares the way for what, perhaps, was. die 
origin whence the veins were deposited, and the pebbles* tojo^ 
i, e, quartz rock f, 75^ 76. This is found one mile sotith-^aat 
of Granville, on the south side of the valley, under the foadfo 
Avrahches, in cliffs of such dimensions as to warrant thtsi pos- 
sibility of Its having some extent, especially when the^ large 
deposits of the same, en dehrisy covering the flat hiU^Of^sn^ar 
Granville, are taken into consideration. It dips north, and 
west,^ underlying the grauwacke slate, which completely ivJbat* 
cepls it seaward^ sometimes in the shape of 74, at other times 
as ntxxsi. ' ' s 

About half way between Granville and Avrandtes,' 'tke 
slate ceases, as it overlays the rock 77, 79. Avrancfa^^itseif 
stands on a high abrupt hill, composed of this last and 78 (of 
which I am quite uncertain as to the extent). Following the road 
to Mount St. Michel, at the ferry, you again find slate (80), 
dipping south-east J, lying east and west, covered with a debris 
of mica slate, &c. 7^ a. ' The mount itself Ts composed of 79 
and 81, and as this last contains quartz, felspar, hornblende, 
and mica, there can be no objection to terming it granite. 
On the authority of my guide, from its external appearance, 
and correspondence of situation, I have good reason to think 

* I cannot leave this without pointing ont how completely this con- 
glomerate, in the siliceous extreme of the day state, seems analogous to 
the Jersey breccia, as accompanying the arguiaceous variety. 

t This rock is, probably; at no great distartce from the west of Jersey, 
(compare 22 a, and 22 b, with; 7Q, 7 1 , 79} as .the beadi at St. Ouens £ay 
is, in a great measure, covered w ith its pebbles. 

t Aj^arently overlying the Avranches rock. 
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ToarbehiWie ootasists of the same rock as Mount l^t. Michel: I 
regret 'ihat tHe state of the tide did not allow me a personal 
iDsp^ctioiT. , ,, ' . 

Tbe coast-line to the north of, and in the vicinity of Gran- 
viHe; presents an interesting study of one mode of thb natural 
and gradual conversion of vertical cliff into low and* sloping 
hiUsj FroiA A to B, the cliffs are generally precipitous enough, 
partly from having been scarped under the fortification, and 
partly naturally : at B the sand begins to form, not only an 
ordinary beach, but also an accumulation, as a glacis, 6, which 
thaa inmaediately depriving the sea of access to the foot of the 
clift, -(from which it not only tears out fragments, but carries 
them off,) and also forms a hollow^ 7, which, sloping north- 
WBfd^ forms an irregular, but on the whole, connected drain^^e, 
of pOnds, which (as in the Jersey Quenvais) entirely prevents 
enevoachmMts of the same sand, that has already proved aif 
eflfapieht barrier to those of the sea. 

.fictanrng to B, and following the course of the hills^ the 
now undt9tbrbeti ecroulements from the top of the cliffs^ sqc- 
ceanvely and gradually present themselves as the r^iii^s 

V a'ls' 4'f ^* "°^*' ^* about two miles from GranvlDe the 
rodfc enttfciy disappears, under such a slope as 5 5' 5^ covered 
wHh -grass aod a fine soil. 



Liy/itJletl ^'(tfy. 
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^^tt-j-^i-S^- 



The shaded parts always slightly rounded, as if somewhat water worn; 
ueither do they by any means' bear the same aspect, although suffi- 
ciently 80 to conclude that they had a common origin. 




Care must be takea^ in ffyamining the above Figure (D)> not tp mistake 
the lines by which the Green is distinguished from the Red for 
cleavage lines* 
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At a, the rock assumes the appearance o£j!g.B; the remainder well 
exemplified hy C. 

a, has precisely the look of having been shattered by percossioDy but the 
fragments scarcely dislocated. 



7r-, 




jRry.iT 



jS^BiaU hay 4&jEW 

/ i ''Mil 



/ 



Debris of Argillaceous 

Schist and bienite, 

much rotted. 




dy 6ienHe«nt0nngtiieArpllaccou»Schist[(^)by theveino'a'a'. 
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*J Hi 



Columnar appearance assumed bj- No. 36, in a quarry in the Trinity 
* " Valley. 




Fig. if wa.g^««l kad eomtUmihiy Mucg^ tedian «£Fig. .1. 
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On Achromatic Telescopes. 

Hating perused, in the last number of the Quarterly Journal, 

Signer Santini's very scientific discussion on a new construction 
of the achromatic telescope, from which it would appear that 
the spherical aberration cannot always be destroyed by the 
separation of the lenses of the correcting glass, 1 beg leave to 
observe that this arises from the data upon which his calcula- 
tions proceed being somewhat dtflerent from those which I 
adopted. 

Signor Santini supposes that the foci of the two lenses of the 
correcting glass are exactly equal for mean rays. This can 
only take place when the thickness of these lenses is evanescent : 
when they are of a sensible thickness, the focus of the concave 
must be shorter than that of the convex, otherwise their foci 
cannot coincide, and the combination cannot act as a plane, 
but as a convex lens ; and it is expressly stated in the paper 
which was read before the Astronomical Society, that to make 
allowance for the thickness of the lenses, I assumed the focus 
of the concave lens a quarter of an inch shorter than that of the 
convex. Our calculations, . therefore, proceeding on the dif- 
ferent suppositions of 9 + t? =:0^ and; 9 + « = 0*25 inch, have 
led to different results. 

It is not necessary to limit the 'construction to the condition 
of the correcting lens acting asa plane ; it is rather advan« 
tageous to render it slightly concave by making the difference 
of the foci of its component lenses somewhat greater than is 
iieees.9ary to compensate for the thickness of these lenses. This 
enables jn«, with the smallest possible curvatures,. to create an 
excess of concave .spherical aberrations, which can always be 
removed by reducing the aperture of the concave lens, and this 
is done by separating 'the two lenses. 

I consider myself indebted to Signor Santini for the interest 
he has taken in the construction ; and should be happy if so 
eminent a mathematician were to repeat his calculations, assign- 
ing a shorter focus ta the concaire lens ; when, 1 hope, our 
results would no longer disagree. 

If the destruction of the aberrations could not be completed 
OCT.— DBC. 1829. 2 C 
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by tfte methoda propoted^ the constructioii of the correodag 
lens vrould certainly demand that great care which Signor 
Santini considers necessary; for it would require, aa in the 
ordinary oqiistruction of an achromatic^ a very nice adaptatiea 
of the foci and curvatures of the lenses to the refractive mjtd 
dispersive powess i>f the glass* But the changes of posttSon, 
by changing the apertures, and, consequently, the abenaitiasa 
of the lenses of the correcting glass, give us so great a commaBd 
over these aberrations, that this construction neither reqiiives a 
very accurate knowledge of the refraction and dispersion of the 
glass employed^ nor a great nicety in the foci and curvatures of 
the lenses ; and, therefore, it is much easier in practice than 
the common construction. 

This I have verified by actual experiment ; having had a 
t el e sc o p e made upon this principle, calculating from the ave* 
rage values of refraction, assuming a dispersive ratio somewhat 
lower than is met with, and making the focus of the concave 
lens superabundantly short. Having, by these means, ^ven 
to the correcting lens a surplus of concave spherical aberration, 
and a surplus of dispersive power, I was enabled, by varying 
the positions of the lenses, to reduce these surplus aberrations, 
so as to render the performance of the telescope not inCavior to 
that of an achromatic, of the ordinary construction. 1W object 
lens is of crown glass, 61^ inches focus, and 5 inches aperture; 
the conrvex of the correcting lens is also of crown, the radius of 
each surface 9 inches, and the aperture 3 inches ; the concave 
is of flint glass, the radius of the first surface 9 inches, that of 
the second surface 10.4 inches; the distance of the correcting 
lens from the object-glass is 25.1 inches ; and the separation 
of the lenses 0.16 inch. The correcting lens acts as a concave, 
extending Uie focus to 64.7 inches. The two convex lenses 
were originally of plate glass 5 but they were so veiny and 
imperfect in other respects, that I had them replaced by two 
others of crown glass, made by Mr. DoUond, in whose hands ^e 
telescope was a short time ago. 

The danger of deranging the centering of the lenses, by the 
minute separation required, does not appear insumountable 
by very simple mechanism ; two tubes, sliding steadily upon 
one another by the action of a screw, seem sufficient for the 
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pi}q>d»o. One acivatitage, boweverv might bd obtained by 
giving up thb fecility of adjustmciut ; for by miJciiig die interior 
sorfiicea of the correcting lens to cotncidey and by cementing 
them together^ we could prevent all loss of light by refleetion 
from these surfaces. Nor does the construotioh appean*, even 
with this limitation^ so difficult as the ordinary one ; since tlie 
alteration of one surface only, namely, the second of the con- 
cave lens, would be necessary. If the curvature of this sur- 
face were too great, the surplus of concave aberration would 
have to be removed by flattening it, instead of separating the 
lenses* 

Alexander Rogers. 
Leith, 26th October, 1829, 



Chemical Examination of a Native Arseniuret of Manganese. 
By Robert John Kane, Member of the Meath Hospital 
Medical Society, Dublin. 

Sometime since 1 obtained from a person, who had a collec- 
tion of minerals for sale, a number of specimens of various ores 
of manganese, amongst which was one ticketed "Manganese 
Ore, Saxony/* It was sold me as a specimen of the native 
peroxide. It was rather a small piece, about two and a half 
ounces weight, and being based on a mass of foliated galena, 
was pierced. In every direction, by small veins of ferrnginous 
quartz. I did not take much notice of it at the time, but 
some months afterwards, being desirous of comparatively ex- 
Attilning the different specimens of the native oxide which I 
possessed, I exposed, in a tube retort, to a red heat, a few 
gfains of this mineral. No oxygen came over, but I was much 
siirprised to see that a substance rose in vapour, and con- 
densed under the fbrm of brilliant acicular crystals on the in- 
side of the cool portion of the tube ; 1 immediately removed 
the retort from the fire, and in so doing, it cracked. The 
extehtial air got admission, and the mineral inflamed, burning 
with a Mue flame, throwing off copious white vapours, and 
emitting a strongly alliaceous odour. 

I was surprised at this phenomenon, as there had been no 

2C2 
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native ^»riei{ititet:4)f ittmgiinese de«errbed by mitien^gists^ 
thect^fcire I rsB^hwi to more thorooghly investigate the subject ; 
and Atbtar the meet earefbl stndy of the nature of this ^b- 
stance which I was competent to effect, I can reconcile the 
appearances which I observed, to no other supposition than 
that which I before mentioned. 

External Characters. 

The specific gravity of a homogeneous fragment was foand 
to be 5.55. 

Hard, brittle^ perpendicular fracture, uneven, fine-grained, 
brilliant; colour greyish white, growing dull, and becowiug 
covered with a fine blackish powder on exposure to the aij^ ; 
horizontal fracture, dull and mammillary. It is very.piM^ily 
broken in this direction; in fact, the ore seems entirdy /com- 
posed of a series of mammillary laminae. 



BtSovt tiM blow-pipe, it bums with a bluidi flimev and 
emits a smell similar to that of arsenic, when healed stioogly. 
The greater part of the ore sublimes. Whilst the ore is burning, 
it throws off white fumes which condense on the cold part of 
the charcoal, under the form of a white powder. When a 
platioa stand was used, the mineral fused and miited wUk it. 

This ore is totally dissolved by nitro-muriatic acid. 

When boiled in a large quantity of nitric acid it is entirely 
dissolved ; but when the quantity of acid used is small,! the 
ore is converted into a white powder, soluble in nu)re acftd^ • < 

When rO'-agents were applied to a solution of this mHieral 
id ni^rQ-muriatic acid, the following effects were observed ;*t^ 

AlJisJies precipitated it white, which gradually pa»8fdi)to 
brown. . . / , 

. C^urbonated alkalies produced a precipitate ; the colour of 
which was more permanent. 

Lime-water and ! 

Solution of acetate of lime produced white precipitates^ ia a 
portion of the solution which bad been rendered neutral An 
excess of acid re-dissolved these precif itates« 

Tincture of galls did not affect it. 
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A aotlutiofi of ferro-cyftQiteof pd(«Mii tragodithe^ktuor of a 
ligbUblue, but did not produce any weU-foterai precipkateb 

Uydrosulphuret of ammonia precipitated it cf a dirty yel- 
lowish white. 



A portion of the ore having been heated in a glass tube, the 
sublimed metallic crystals were separated for examination. 

They dissolved perfectly in nitric acid, and the solution 
being concentrated to expel the excess of nitric acid, was found 
to possess the following properties : — 

When a current of sulphuretted hydrogen was passed 
through it, there was produced a yellow precipitate. 

When neutralized by potassa, and nitrate of silver added, 
the tvell-known brick-red precipitate of arseniate of silver was 
produced. 

With nitrate of copper the neutral solution gave a greenish 
preci{Ntale ; and with hydrosulphuret of ammonia, one of the 
yelbw colour of orpiment, when rendered slightly acid. 



After several preliminary trials I resolved upon employing 
the following process for analytically determining the relative 
proportions of the constituents. 

The ore was digested in nitric acid until it was entirely con* 
verted into arseniate of manganese ; to it was then added an 
exoees of a solution of potash, and the liquors were boiled for 
some time longer. The arseniate of manganese was thus de» 
oomposed, and the protoxide eliminated, rapidly absorbing 
oxygen, was converted into the brown deutoxide of that metal* 
which bemg dried and weighed, the quantity of manganese 
was calculated from it. 

The liquor thus freed from the manganese was acetirately 
nemtralised by nitric acid ; then a solution of binacetateof lead 
was added,- as long as any white precipitate was produced 
The arseniate of lead» thus formed, was dried, weighed, and the 
quantity of arsenic deduced from it. 
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From the iresuk of three diflfereiit atialySM^ I mA bdtf eed 
to adopt the following ttumben as die average :•--*- 



Manganese . 


45-5 


Arsenic 


51-8 


Loss and a trace of iron 


VJ 



100-0 

fioA this 18 somewhat aa approximatbn to the aumben of 
maBgaiieae and of araenic combined atom to atom ; and per*- 
h^» the difference depends rather on my unskilAilnens tbafi 
OB the real composition t>f the mineral. The reiative ^cyniwr 
lents might be 80 arranged^ vuc.*^- 

Atonle Weight. Theory. HqMrinflBC. 

Klaiiganese • 28 « • 424 . . 45*5 
Arsenic . • 38 . , 57*6 . • 51*8 

toss 27 

Mng + A" 66 100*0 1000 



A Plan far Improving the Carriage Pavmneni af^M^k^* 
poUs. By Lieutenant J. H. Brown, Royal N^avy. , 

Having observed the unsafe and disgraceful state of the pfijve- 
ment of most of our public streets, and, even where Maca- 
dandixing has been adopted, the repairs continnany required, 
and the constant accumulation of mud and dust^ I have given 
the subject much attention for- the last few years^ and I atn 
induced to prbpose a plan to remedy the defect. 

I must premise by observing, that the foundations Of Ifohst 
of our streets are, of necessity, bad ; as, independent 6f Khe 
nature of the soil, the ground has been so often dv^ up Wild 
turned over, for the purpose of levelling, forming and repalfhbg 
sewers, laying down gas, water-pipes, &c. &c. ; that atthMgh 
the paving should be executed in the best manner. It fe itepOs- 
sible that it can remain in the position placed ; for the -MXtr^ 
after a glut of rain, passes down between the johits' Of Ihe 
stones, the foundation, composed of earth, iiibWsb, Aid. speedily 
becomes a puddle, softer in some part^ than in others^ a gi*eat 
portion of which Works and chnrns up between the joitits, and 
allows the stones to sink under the first heavy carriage that 
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J)aB808y fonning pools for the receptioa of more raini apd dfiily 
becoming worse, until it is necessary to relay it; when, after 
a short time, the same thing happens over again^ thus Causing 
an endless expense to the different parishes. 

The plan I suggest is, that, after the foundation has been 
formed in the necessary shape, and the surface rolled or 
rammed hard, the paving stones, dressed so as to fit close 
ie^ther , should be laid or set in a thick coat ef good tnortar, 
and the joints grouted with cement ) die whok maws would 
thus become a solid body, and the rain would be efiectually 
pusventml from penetrating to the foundation, which would 
remain dry and firm in the position it was originally placed. 

I recoomiend this in preference to any other artificial 
foundation, such as broken stones, sand, gravel, &c. ; for, 
provided it was sufficiently firm to bear the weight of the 
paving stones and carnages passing, nothing would displace it 
until worn out 

The stones must be grooved on the surface about a quarter 
of an inch deep, to prevent horses slipping; and if scored 
diagonally, it would obviate any jar or jolt that <;ouM be anti- 
cipated firom the wheels of a carriage passing over them at 
right angles. This scoring could be renewed when necessary, 
by providing light screens on wheels, inside of which the men 
could work on any part with hammer and chisel, protected 
from daager. Carriages would run over this pavement with 
far lets friction, and as little noise, as they now do over a Mac- 
adamized road; and this great advantage would be gained, 
^Mit,' whereas the one is constantly wearing in holes and 
^matitig repairs, never looks finished, and covers the inhabi- 
tonl9 and travellers with mud and dust, (the only change) a 
pavement laid down on this principle would last for many years 
without further expense or trouble ; and a^ no mud qould 
work up from the foundation, consequently no dirt could accu- 
mulate, but what fell from the horses; and the smaU, but 
gradual and even wearing away of the surface, it could be kept 
by sweeping as clean as a barn-floor ; the expense of watering 
in s^mmer would also be saved. 

This plan would be attended with but little more cost than 
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the old mode of 'paving, the difieretice being the drefliHag the 
stones* and substituting m&rtar for gravel ; certainly, am«i- 
derably cheaper than the method adopted in many part«, of 
laying a foundation of Macadamized stones. And to prevent 
the necessity of ever disturbing it for any pcirpose after it 
was once made, I would construct culverts * along the sides 
of the streets* under the part now occupied by the surfiice- 
gutters, lai^e enough to contain the branch water-pipes, gas- 
pipes, or, indeed, anything that could be conveyed throbgh 
pipes in or out of the houses. The tops of those culverts 
should be of cast iron, about four feet long, and each lengthy 
if necessary, (or wherever a joint or conmiunication was re- 
qpLred) $l>ould lift on or off ^t pleasure. The inspector or 
workmen could thus, at all times, have easy access to the 
pipes^ without interfering with the street or house ; and any 
accident could be amended cheaply and promptly, (the men 
heaving day-light and room to work) without the expense end 
apnoyancei of breaking up the pavement, which could never 
b^ properly replaced. The upper surface of those cast-iron 
l^gfh^ should be hollowed into the form of a gutter, in order 
to Q9i^ry the rain water from the street to the grating whicli 
communicates with the sewer; and the bottom of the culvert 
woul^ fionvey any water that leaked through the joints, in the 
same manner* 

'Pox a new pavement, I would recommend the best material 
(granite) to be used, as the cheapest in the end; but in relay- 
ing a street, the same stones may be used, after being dressed 
o;r.cut to tl^e necessary form. I consider the best proportions 
to be eight inches long, five inches wide ; and a foot, or as 
mu^h more as convenient, deep. If it was necessary to use 
different sizes, they must on no account be mixed, but woi^ed 
intQ ^p^s|te lengths or patches of pavement. 

^ Th6 mains as they are at present constructed, msy tun throu^ 
th« Mitre Df the street ; as they would scUom or e^er want to be dn- 
iui;t)^ s^ they cov^d be inspected when the pavement was worn out, 
and In the prog;ress of relaying ; or they could ran idong the ^es, if 
the 6ul*rerts wer^ made large enough ; of eourse the size of the ^ide 
oabevts or 'guitter$»4epeiids on the situation and the qaanti^ of water 
required to be Conveyed. 
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impt on, our ronds, it can never come in cooapeUtiop ^ith this 
mod^of p«yU^ for streets, or great tboroughfare$,t whicb has 
wU th^ advantages pf strength^ cheaj^ness, beauty,, durability ^ 
U(nd4leanUm89^ — June 35th, 1829. 



Since making the above observations, I have noticed that 
this method has been partly adopted in different streets in 
towns; that is> so far as dressing the stones and grouting the 
jpints, a, considerable step towards improvement; but this of 
itself U not sufficient, for if a stone rests on earth, gravel, or 
broken stone, for the bed, it is liable to be disturbed by the 
shock of a heavy carriage passing, in which case the grouting 
jiPj , t^e Joint will cracky and admit the wet to the foundation, 
^au^ing.all the mischief I have already described* Another 
jvefy bad practice 1 have observed, is that of ramming the 
^tones^ to bring the pavement to a level, some days after it 
ba^ l^en grouted, and in reality destroying the benefits to be 
djsrived from it, as good mortar or grouting should set and get 
)^^f, in a very short time after it is first applied, and the 
jC^mming cracks the joints again : besides, all the foundations I 
(xHjVe seen are porous, and although being for the most part of 
broken stones, they will not work or churn up, as the gravel 
<lo.e|^ (which accounts for the mud we wonder to see in the 
streets that are so often swept), still, they allow the water to 
ffoss through them to the real foundation below, causing the 
pavement to sink into inequalities, as may be now seen in 
Fleet-street, which was done at a great expense about two 
years ago. 

3y bedding the stone in mortar, properly placed in the 
situation it is to remain^ then grouting the joint, and allowing 
it to set hard, without afterwards ramming or disturbing it, 
^ pavement will rejuain immoveable and water tight, rntiiil 
fkirly worn out, and save all the expense of an aiiificial 
fouadatibn of Macadamized stones, or other matter. No^, 
^h&n vte consider the labour of digging out,, and carting away> 
eighteen inches or two feet deep of eftydi> and replacmg it with 



Digitized by 



Googk 



Dr. Vte on Plmmmevti/xU Pfip«mlwiit of Iron, 

tiMteriMtorial ict be provided, .pFOpam)> wd ciMrted ako; 
Buch expense, which I maintain is all imiwccwary, and which 
must make the prineipal item in the cost of payments I have 
lately swn> may all be sayed by tMs plaiw 

A grand ohgection to a Macadamized pavement, lA this a»d 
every cold climate, is, that a severe frost setting in after w^^, 
d^es imakulable injury, owing to its porous state ; now, as up 
water can penetrate beneath the surface of this pavem»t| .if 
|Mperly made, this serious &nlt is obviated. 

I trust the strength and cheapness of this plan, as compal^ed 
with all others I have seen, will induce some one, haviag the 
power, to grant it a trial, and I have no fear for the resuU, I 
faefve observed that the most useful inventions are the most 
simple and obvious when once made known ; and often, from 
A«r very simplicity, take away from the merit of the inventor; 
we may ii»tance steam, gat; &c. &c. As I publish my senti- 
ments and observations, and the result I have coane to, after 
much trouble and attention, without any sinister motive, I 
trust I may escape the imputation of having promulgated a 
plan which any one could suggest ; should such casaisls be 
Ibund, I refer them to the story of Columbus breakiag the e^. 

September, 1829. 



On some Pharmaceutical Preparations of Iron^ and particu- 
larly the Tartrates. By Andrew Ure, M.D., F.R.S., 
&c. &c. 

1. TARTAaic acid has hardly any action on the red Oxide 
of imn, for though 200 grtiins of the former dissolved in v^ater, 
were <KgeBted on a sand bath on 50 grains of tlie latter, in the 
form of the rubigo ferri of the shops, it became but feintly 
ooiouied in the course of three days, and a very few gmins 
only o6 the oxide were taken up. The same rust of iroi^ ms 
quite sohible in dilute nmriatic acid» 

When tartaric aokl, in solalion, is digested on red o^ide of 
iron, piepaeed by nttric aoid^ no apparent combinatbn ensues 
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after many hours, and the re^crysMlited add is ncnriy mIhop- 

2, The readiest mode of obtaining a proper red .tartvfuL^ of 
irtm, n, by mixing the liquid red sulphate with s(di]iioiiof tar- 
tfttte of potash in equivalent proportiona. Sulphate of potash 
predpitates in a crystalline powder, (the solutions being some- 
what concentrated) which may be separated from the Uood*red 
liquid tartmte of iron by filtratbn. When to this f^mewiB 
solution, its own bulk of alcohol, sp. gr. 0.840 is added, so as 
f& (tma a proof spirit menstruum, deoompositioB immediately 
^nsaes, indicated by a cloudiness, aad a precipitale of a t r ea cly 
^eonsislMccf and aspect, which coUeots at the bottom. The 
liupematant liquid is nearly colourless, and contaios hardly any 
iron, but much tartaric acid. The viscid precipitate soon 
burdens into a brittle mass of subtartrafie of kon^ iwokible in 
water. Ttius it appears, that a spirituous menstruum is not 
'at all adapted for holding red tartrate of iroft itt solutioo, 
though Madeira and Tenerifie wines of common strength 
answer very well. 

When the above concrete precipitate is treated with water, 
acidulated with tartaric acid, it readily dissolves, with the re- 
production of red tartmte of iron. 

The subtartrate, when newly thrown down, is fusible, at the 
heat of 180* or 190° F. It bums reluctantly in the flame of 
a spirit4amp, with a faint ignition, and a slight smell of 
caromel. 

3. The potash-tartrate of iron, as prepared by the process of 
the London Pharmacopoeia, is a powder of an olive^^en colour, 
occasionally tinged with brown. When 100 grains of it were 
heated to the temperature of 160^ R, they bst 4 grabs y bat 
this loss wiH vary accotding to the manner of prepasingit.t., By 
dull ignition, in a platinum crucible, it emits a lambent blue 
flatne, and is cowverted into red oande of iron and carbonate of 
potash, amounting together tQ 52 grains,. Tfat alkali was dis« 
•solved out \rith watsr^ and tested with acid. It indicated 18 
grains of potasbi equiv«ktt4 to 46.5 of tottiale of potash. The 
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gji^poim)tQiai>(iU partly as a tartrate, tod partlyAsa.ilibtMr- 
trate ; Cor ^ot more than two-thirda of the Ojrjgiml povder are 
soluble i^ water. 

if OM volume of the solutioo of the potaah-tartrate <to 
about seven times its weight of water) be mixed w'rih "Ofte 
volume of alcohol, sp. gr. 0.840, so as to form a pnoof^^spirit 
menstruum, the subtartrate of red oxide of iron immediatetif 
forms^ and falls in a viscid mass, and the spirituous liquid k^ 
comes nearly colourless^ containing very little iron« ,i 

Though the spirituous vehicle, prescribed in the Phanmr 
copceia, be weaker than proof, there can be no doubt fi;oiaa tha 
above experiments, that a dilute alcohol is not mwAy sa 
proper a menstruum for this triple salt of imm a« Mad^isi 
wine« whici^, containing a considerable portion of acidjM^ill 
form a more. powerful and permanent solution. 

4. Medical men have, in modem times, probably pa^d tp9 
little attention to the state of oxidizement in which theyadmirt 
nister iron. The older chemical physicians pf the calebr^te^ 
school of Stahl, taught, and I believe justly, that, according as 
tins metal is differently preparedi it acquires powers over.th^ 
body of a different, and almost opposite, nature. Some pre- 
parations were said to promote the motion of the fluids through 
the whole system ; while others repressed or obstructed these 
motions. The remarkable stimulant and deobstruent virtue 
displayed by iron in the cure of chlorosis, was, at that period, 
attributed to one of its supposed constituents, the phlogiston; 
as the astringent property was referred to the earthy ingre- 
dient. When these notions^ derived from ^* old experience," 
are expressed in modem phraseology, we may say, that the 
mildly exciting power of iron will be found in its metallic or 
protoxide state ; while its acrid and constringing qualities may 
be sought for in its peroxide, and in certain saline compounds, 
where the acid contributes its share of the effect, as is the 
case with the sulphate. 

In fact, it may be affirmed, that iron, like copper and 
mercury, acquires acrimony (pathologically speaking) by per- 
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oxidiiiemeiit ; a conclusion iivhicli WouM lwv6'beeti more gene- 
rally drawn, had a good form of protoxide preparation existed 
in oar Pharmacopoeias, or our shops. The precipitated sub- 
carbonate of iron is merely the peroxide associated with only 
ftom 8 to 5 per cent, of carbonic acid j and is, therefore, tiot 
cftflHled to its pharmaceutical name. 

■ A very pure, mild, and permanent form of a protoxide- 
salt 'may, however, be easily obtained by exposing clean par- 
tides of iron, as bits of iron wire, to the action of tartaric 
acid and [water at a gentle heat. An effervescence ensues^ 
hydit)gen is disengaged from the water, the iron is oxidized to 
a tnimmufn, and is fixed in that state by its instantaneous 
combination with the acid of tartar. This tartrate owes its 
permanence to its insolubility ; but yet (like iron filings and 
tatomel) it acts energetically on the system. The proto- 
tartrate of iron is nearly white, and pulverulent. The poWdery 
matter, as diffused in the liquid, may be decanted off the 
iroti into a filter, and washed with a little water. It has a 
mHd chalybeate taste, and will constitute a valuable accession 
to the Materia Medica, 

At a dull red heat, this tartrate readily takes fire, and 
bums slowly away like tinder, after its removal from the 
gourde of heat, with the exhalation of a caromel odour; while 
the oxide of iron becomes peroxidized. 

OtasgoWf December 5, 1829. 
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MISCELLANEOUS INTELLIGENCE, 
§ I, MbchanicaIi Scibncb. 

1. On Measuring the Force of Premure^ hy Mr. Betan. — Wr. 
Bevan describes his highly useful and applicable method In the 
following manner : — *• If we take a leaden bullet of any determinate 
diameter, and expose it to pressure between plates of harder metal, 
made to approach each other in parallel position, the bullet will he 
compressed or flattened on two opposite sides in an equal degree : 
provided the lead is pure the degree of compression will indicate 
the amount of pressure. With a graduated press of the lever kind 
it will be easy to form a scale of pressure corresponding to the dif- 
ferent degrees of compression, until the ball is reduced to a fiat 
drcuhtr plate of about one-fifUi of an inch in thickness ; and it will 
be found, that an ordinary bullet, of about five-eighths of an inch in 
diameter, will require a pressure of near 4000 pounds to effect this 
degree of flattenihg. Suppose, therefore, we wish to measure an 
actual pressure supposed to be nearly 20 tons, we have only occa- 
sion to place 10 or 12 of these balls at a proper distance asunder, 
so as not to be in contact when expanded, and then to measure;, bj 
good callipers, or other suitable means, the compression of each bail 
either by iits thickness or diameter, and aflerwards add into one 
sum the particular pressure due to each ball, from the scale first 
made, by using the lever press before mentioned." 

By this mode 1 have ascertained the amount of friction of an 
iron screw press, with rectangular threads, to be from three-fourths 
to four-fifths of the powei* applied ; or the actual pressure has not 
exceeded 4 or 5 tons ; when the calculated pressure, if there ^ad 
been no friction, would have been 20 tons. 

The larger the ball the greater will be the pressure necessary to 
reduce it to a given thickness. An ordinary leaden shot of one- 
eighth of an inch diameter will require nearly 100 pounds to com- 
press it into a flat plate. By using a ball five-eighths of an inch 
diameter, I have found the actual pressure of the common bench 
Vice to be about 2 tons ; when under the same force, if Ihere had 
been tio fHetlon, the pressure would have been 8 tons. 

In the practical application of these balls it will be convenient to 
make a small impression upon them with a hammer before they are 
placed between the plates, to prevent them from rolling out of their 
proper positipn : this operation will not be found to interfere iinth the 
Y^suTt'/as it \i the ultimate compression only ihat is sought, and whicli 
is not affected by that of a smaller degree before impressed, fience 
the same substance may be used several times, provided the suc- 
ceeding pressure exceeds that of the preceding. 

It may be observed, that the application of these leaden balls to 
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determine the actual pressure, will not interfere with the regular 
operation of a press, as the articles under pressure may he in the 
press at the san^ time the halls are used, which, of cpurse must he 
placed between separate plates. — PhU, Mag. N. S. vi: 284. 

2. Night Telegraph. — ^A night telegraph, invented by M. Lecot de 
Kerveguen, appears from the French journals to attract some. atten- 
tion, because of its noTelty, cheapness, and applicability, both by 
day and ni^ht. The inventor has gpradually improved it until he 
Qan obtain 29,245 signs by its means. It consists of ft cabin with 
two faces, for the purpose of transmitting signals in two directipna. 
ifhese faces are pierced with three circular holes, et^ch dividecf by a 
vertical and a horizontal diameter. Each hole is covered by 9b 
opaque black disc, in which is opened a ray or line, which is ren* 
dered white for day observation, and luminous at night time. Mo- 
tion is given to the discs, and consequently, to the rays from within 
the cabin, so that right or acute angles to the right or the lefl, up- 
wards or downwards, may be made at pleasure. The dimepsiona 
of the cabin are proportional to the diameter of the discs, and the 
rays on these are themselves proportional to the distance betweep 
the telegraph and its correspondent one. 

The following are some of many experiments made with this 
apparatus : tliey took place on the 2l8t of March, at eight o'clock 
in the evening l3y bright moonlight:— 

The first ray was 4 feet 6 inches long by 8 inches Wkke. 
second 4 do. d do. 

third 8 do. 4 do-, 

fourth 2 do. 3 do. 

The telegraph was at the port of Toulon, and all the signals were 
well observed by the men at Cape Sepet, which is Ij- leagues dis- 
tant On the following morning the experiments were repeated 
with the white ra),^ by day-light From these experiments it ap- 
peared that the smallest ray was abundantly visible at the distance 
mentioned, and experiments since have shewn at a distance evea 
more than double. 

Still more recently, M. Kerveguen has so far simplified hi^ 
arrangements as to use only one ray or bar of light ; ai^d though hp 
has by doing so reduced his arbitrary signs to 8649) yet that Ji^ 1^ 
number abundantly sufficient for all ordinary uses* In the.4iew ex- 
periments made the smallest ray was used, and stiU fouiid fi^lly 
sufficient for its intended purpose. — Revue Ency^ xliii. 763» . 

^, fc Chinese Canal. — A canal was opened in 1825, to the west of 
Sargaii, in Cochin China, which connected that town with a branch 
of the river Cambodja. Its length was 23 miles, its width 80 feet, 
and its depth 12 feet. This canal was begun and finished in six 
weeks, although it bad to be carried through large forests and over 
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ext«BMV« manbes: 20,000 men were at work trnon H day aadl 
night, and it is said that 7000 died of fatigue. The sides of tlie 
canal were soon covered wkh palm-trees, for the cuItiTatiop of 
which the Chinese pursue a particular method. — Allg* HtautL 
Zeitung, 1825. 



4. Method of removing fixed Glats Stoppers. — ^M. Clausen i 
mends that in these cases a piece of woollen list should be passed 
once round the neck of the bottle, and the two ends taken by two 
different persons ; then the bottle being held firm, if the peraons 
draw the list alternately towards them, the friction upon the neck 
of the bottle will soon warm it so much as to enlarge the gl^s, 
and allow the ready removal of the stopper. In place of tj^s M. 
Chevalier recommends the old process of warming the neck ^ifher 
by a hot coal or a flame. He adds, if the top of the stopper is 
broken off so that no hold of it can be taken, the bottle should, 
after being warmed, be enveloped in a cloth, so as to leave the 
neck free, and then be struck upon the bottom (by the hand). 
Generally the first blow will make the stopper fly out ; but some- 
times several successive blows are required to effect the separation. 

b. On the Causes ofDiffraction^ by M. Haldat. — ^The^ph^^^pa/ena 
of difiraction, the examination of which, in latter times, has fur- 
nished such powerful arguments against the hypotheses of Newton^ 
and drawn philosophers towards the opinion of Descartes, have 
appeared to M. Haldat as if they had hardly been sufficiently dis- 
cussed in relation to the circumstances which might modify or 
elucidate their cause. It is with this in view that he has under- 
taken numerous experiments, in which the bodies producing diffrac- 
tion, which he calls diffringent bodies, have been submitted to the 
action of agents Uie most proper to modify (hem, and as an attrac- 
tive force is the power by which the Newtonians explain difiraction, 
he used in his trials all those agents most likely to affect it« ,, . 

After assuring himself, as had been announced by other ^fii^rir 
menters, that this phenomenon was not modified eithw t)^uih^ 
specific gravity or the chemical nature of the body, M» HfA^j^i 
turned his attention to the strongest natural powers; heat,M^fv?r 
tricity, magnetispi, electro-chemical currents, and finaUy^ affi.qj4tBKll^ 
powerful in modifying the attractive force, have beeixsuqees^ifffj^ 
and simultaneously employed to modify the state of the bQ^H^i||l#^ 
it exerted that influence upon the luminoua rays whkH Af^cAsipps 
difiraction, without* however, produQio^ any a^naib)e i^lteca^icffl in 
the phenomena. Thus metallic wire»tand diffiripge^tj^AMcia of jpon, 
cooper, and silver, have been heated to, whiteneas, s^A oooled to 
14 F. ; and yet the coloured bands produced by their action upon 
the rays of light have not pretexted an appreciable difference from 
those produced by the same bodies at common temperatures. 

Difiringent wires and plates have been made the channels for 
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cttt*ferit^" 'of ordinary electricity for violent discharg;es of powerful 
b&titeries, and for electro-chemical currents sufficiently powerful to 
i^'t« and ftise them. Currents moving in the same and in opposite 
directions iiave been used. The ray of light has been received on 
the edges of diffringent plates connected with powerful magnets, 
yet without any appreciable alteration. The rays of light, before 
aitMn^ at the diffringent body, have themselves been traversed by 
pewerfbr flames, by strong electrical currents and discharges, with- 
out any change being perceived in the fringes and other appearances 
of diffhietibn. The obscure bands in the shade of these wires have 
wteained invariable both in intensity and dimension. 

FVom these experiments, M. Haldat thinks, that the explanation 
of-diflhiction, founded on an attractive force, or on certain atmos- 
pheres supposed to exist around the body, can hardly obtain the 
assent bf philosophers, when this attractive force and these atmos- 
pheres being submitted to agents so fitted to alter them, have pro- 
d titled no change in the phenomena. These facts certainly do not 
eslMili^ the theory of undulations, but they help to destroy the only 
exptakiatiOfil which can be opposed to it. The author, however, 
ddt^ hot hide the difficulties which these experiments also present 
to the theory of undulations, and inquires how it is possible that 
tbettiMbn of the luminous waves, which ought to be so regular 
and' contitant, is not disturbed by the flowing out of subtile fluids 
whieh' Strike against them in their course. He refers the solution 
of tWi qtiestiou to the period when science shall have penetrated 
more intimately into the nature of those agents which at present are 
known to as only by their effects. — Ann. de Chimie. xli. 424, 

6i Ote the Tmpremons produced by Light on the Eye, — TThe fo!- 
Ibiii^^' are the conclusions to a m^moire on this subject by M. 
Plateau. First section — i. Any sensation of light whatever requires 
an'^p^yreciable time for its complete formation, and also the same 
time for its complete disappearance, ii. The sensations do not dis- 
apfiestr suddenly, but gradually diminish in intensity. iH. As a 
setl&btioii fkdes, the progress of its decrease is slower as the eifect 
is-tiettiie'r to a close, iv. Different colours illuminated by daylight 
produce sensations differing little from each other in their total 
dmutiott. Their order, in this respect, beginning with that which 
prbddces the longest sensation, is white, yellow, red, blue. v. The 
total dtiration from the time when the sensation has acquired its 
fulkst power, to that when it is hardly sensible, is very nearly (^/'S4. 
vi. Finally, it results accidentally from the experiment's, ihkt the 
principal colours arranged according to the intensity of the sensations 
which they ^re competent to produce, stand Wi the following order> 
wh{«e, y«tlbw, red, blue. 

^coPid'8eclion-^\, New proofs 6onfifm the order of colours con- 
tained in thevixthredult'of the first section, if. Th^ tisaal an^es 

0CT,^ti*C. \SiS9. 2D 
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under which M. Plateau can see the different colours, are as fol- 
lows: — 





latliaikidc 


lami-HtM. 


White 


. 18" 


. 12" 


Yellow 


19" . 


18" 


Red 


. 81" 


. 23" 


Blue 


42" 


86" 



The angles observed in sun-light are nearly a third of those in the 
shade, iii. When the sensations of two different colours succeed 
each other on the retina with a velocity less than that necessary to 
make the two impressions appear as one, there generally appear 
certain shades which are extraneous to the two colours employed, 
or to their mixture ; by this means a fine white can be obtained 
when the yellow and blue colours only are used. iv. Wheo two 
alternating sensations succeed each other with such rapidity thai 
they produce but one impression, the latter does not always present 
a colour which would result from the mixture of the former ; thua, 
combining the effect of yellow with that of deep blue in the way 
just mentioned, a grey colour can be produced without the least 
appearance of green, v. With the exception, perhapa, of yellow, 
the sensations of certain colours do not act in their combination with 
other sensations in the order of the intensity of thdr coloors ; their 
maximum of in6uence exists in a certain pale tint, on eaeh side of 
which their influence diminishes : thus, the blue colour of maximvm 
power with respect to red and yellow, is that of the aky in its most 
coloured state. — BvU, Univ. A. xii. 128. 

7. Brevxier's Monochromatic Lamp. — Dr. Brewster makes a mo- 
nochromatic lamp by taking a portable gas lamp and fixing a plaHtta 
wire, or a plate of mica in the flame ; platina wire spinib answer 
very well until they become covered with carbon. A larg^ oottom 
wick also, imbued with sal ammoniac, produces a good effect ia a 
hot gas flame. The supply of solution of muriate of ammonia, 
required to continue the light, maybe given by means of a large 
sponge, or a capillary fountain. Dr. Brewster has used these miMio* 
chromatic lamps very much in microscopical re8earcfaes»-*^£dttie 
Jour, 

8. Ariifiaial MugneU and their uses. — Extract of a letter from 
Strasbourg r-'^-Dr, Keil, of Langensalza, has discovered a method 
of making artificial magnets of enormous force, aaqd infinitely more 
powerful than those aa yet made, without great increase of dhnen* 
Bions. He has also, by their means, cured many diseases depen- 
dant upon the nervous system. The most powerfiil magnets aa yet 
made, have been large, and not supported more than 88 or 00 
pounds ; but M. Keil has made one which sustatna 45 pounds, and 
yet weighs itself only 8 pounds 6 oimoes; be has another which 
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supports 4B0 pounds. This magnet is in the form of a horse-shoe, 
and is composed of .9 plates ; its length is 17 inches, and its weight 
43 pounds. 

I have myself seen (says the writer) this magnet carry the enor- 
mous weight mentioned, and M. Keil says he can make them still 
stronger, and competent to carry five times this weight, without 
increasing their size in a greater proportion. He can also strengthen 
old magnets, but never bring them near to those manufactured 
upon the new plan. 

This discovery is said to be of great importance in the curative 
art. The magnetic influence upon diseases has been supposed to 
have been long known, and even cures affected in some cases by 
making passages over the affected part by means of magnets. But 
the bars used were too feeble ; and it appears that those belonging to 
M. Keil which produce singular effects, are alone capable of demon- 
strating the power of mineral magnetism over diseases. He has 
succeeded in very violent rheumatic pains, epilepsy when not due to 
organic lesions, cramp in the stomach, feebleness of sight, goitres, 
hcHftd-adie, tooth-ache, tic douloureux, &c. The writer's brother 
was a witness of one cure effected in a case of rheumatism. 

M. Keil also proposes to publish his investigations of terrestrial 
magnetism, and the theory of magnetism, in which it is said he has 
much new matter. He is on his way to Paris, so that we may hope 
very soon to know the truth of the various matters stated, which, if 
they have any reasonable foundation, cannot fail to be of great im- 
portance. — BulL Univ. A. xii. 241. 

9. Applieation of Magnetism to Medicine.'^Dr, Becker has also 
puUished a long account of efiects produced by powerful magnets 
on nervous and other patients. His conclusions are, that, i. Mine- 
ral magnetism is a very efficacious ag^nt in nervous pains, 
especially when they are of long standing ; ii. That it is not of any 
utility, but rather injurious, when inflammation or any other ex- 
citation of the vascular system accompanies these pains ; iii. That 
its eflfect is lets sure on recent nervous cases, because they are 
frequently accompanied by unperceived febrile affections. — Hufe- 
laruC* Journal. 

lOi Daily Magnetic Variation. — ^According to experiments made 
by Humboldt, it appears that the daily variation is by no means the 
same in different places. On January 29th, the variation at Berlin 
was three times greater than on the 27th ; whereas, at Paris on the 
29th, it was much less than that of the 27th at Berlin. At Berlin, 
the variation, on the Uth of January, was twice that of the 10th at 
Paris; that of the lOth was greater than that of the Uth. These 
results do not appear to depend on any error of observation, but are 
real oonsequences of local causes. By trials made at the mouth 
and lowest part of the Freyburg mines, it was found that a depth 
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of 798 feet in the earth had no sensible influence upon the incluuu 
tionof the needle. 

11. Use of Muriatic Add in damsing MonumenU. — ^Thc time 
and expense necessary in cleansing stone buildings and monuments 
by scraping them, induced M. Chevalier to try other methods. He 
finds it may be done, i. by dry brushing, but the process has in- 
convenience ; ii. by washing first with a brush and water, then with 
water acidified with muriatic acid, and finally by water alone ; iii. 
by washing with a weak alkaline solution, and then with a very 
dilute acid. The second process is considered as the most advan- 
tageous, and has been applied on the walls of the Ecolede M^decine. 
It is now under trial upon the marble statues of the gardens and 
halls in the building. 

12. Preservation of Firemen exposed to Flames. — The Chevalier 
Aldini of Milan has been earnestly occupied in the construction of 
an apparatus, or rather clothing, intended to preserve persons from 
injury who are exposed to flames. The apparatus has lately been 
fully tried at Geneva, and an account of it, and the trials, given in 
the Bibliotheque Universelle. A union of the powers possessed 
by a metallic tissue to intercept flame, with the incombustible and 
badly conducting properties of amianthus, or other substances, has 
been made in the apparatus ; and the latter consists of two distinct 
systems of clothing, the one near the body composed of the badly 
conducting incombustible matter, and the other, or external en- 
velope, of a metallic tissue. 

The pieces of clothing for the body, arms, and legs, are made of 
strong cloth which has been soaked in a solution of alum ; those 
for the head, the hands, and the ieei^ of cloth of asbestos. That 
for the head is a large cap, which entirely covers the whole to 
the neck, and has apertures in it for the eyes, nose, and mouth, 
these being guarded by a very fine copper-wire gauze. The stock- 
ings and cap are single, but the gloves are double, for the pur- 
pose of giving power of handling inflamed or incandescent bodies. 

M. Aldini has, by perseverance, been able to spin and weave 
asbestos without previously mixing it with other fibrous substances ; 
the action of steam is essential in the bending and twisting of it, 
otherwise the fibres break. The cloths prepared with it were not 
of close texture, but loose : the threads were about one-fiftieth of 
an inch in diameter, and of considerable strength : cords of any 
size or strength may be prepared from them. M. Aldini hopes 
to be able so to prepare other fibrous matters, as to be able to 
dispense altogether with this rare and costly material. 

The metallic defence consists of five principal pieces : a casque, 
or cap complete, with a mask : this is of such size as to allow of 
sufficient space between it and the asbestos cap, and is guarded 
before the face by a visor, so that the protection is doubled in that^ 
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part ; a cuirass, with its brassets ; a piece of armour for the waist 
and thighs ; a pair of boots of double wire-gauze ; and an oval 
shield, five feet long, and two and a half wide, formed by extending 
gauze over a thin frame of iron. The metallic gauze is of iron, and 
the intervals between the threads about one-twenty-fiflh of an inch 
each. 

When at Geneva, M. Aldtni instructed the firemen in the 
defensive power of his arrangements, and then practised them» 
before he made the public experiments. He shewed them that a 
iinger enveloped first in asbestos, and then in a double case of 
wire gauze, might be held in the flame of a spirit-lamp or candle 
for a long time, before inconvenient heat was felt ; and then clothing 
them, gradually accustomed them to the fiercest flames. 

The following are some of the public triab made. A fireman 
having his hand inclosed in a double asbestos glove, and guarded 
in the palm by a piece of asbestos cloth, laid hold of a large piece 
of red hot iron, carried it slowly to the distance of 150 feet, then 
set straw on fire by it, and immediately brought it back to the 
funiace. The hand was not at all injured in the experiment. 

The second experiment related to the defence of the head, the 
eyes, and the lungs. The fireman put on only the asbestos and wire 
gauze cap, and the cuirass, and held the shield before his breast. 
A fire of shavings was then lighted, and sustained in a very large 
raised chafhng-dish, and the fireman approaching it, plunged his 
head into the middle of the flames, with his face towards the fuel, 
and in that way went several times round the chaffing-dish, and for 
a period above a minute in duration. The experiment was made 
several times, and those who made it said they suffered no oppres- 
sion or inconvenience in the act of respiration. 

The third experiment was with the complete apparatus. Two 
rows offag^gols, mingled with straw, were arranged vertically against 
bars of iron, so as to form a passage between, thirty feet long, and 
six feet wide. Four such arrangements were made, differing in 
the proportion of wood and straw, and one was with straw alone. 
Fire was then applied to one of these double piles ; and a fireman, 
invested in the defensive clothing, and guarded by the shield, 
entered between the double hedge of flames, and traversed the 
alley several times. The flames rose ten feet in height, and joined 
over his head. Each passage was made slowly, and occupied from 
twelve to fifleen seconds ; they were repeated six or eight times, 
and even of\ener, in succession, and the firemen were exposed to 
the almost constant action of the flames for the period of a minute 
and a half, or two minutes, and even more. 

When the course was made between the double range of faggots 
without straw, the fireman carried a kind of pannier on his back, 
prepared in such a way as to be fire-proof, in which was placed a 
child, with its head covered by an asbestos bonnet, and additionally 
protected by the wire-gauze shield. 
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Font firetneii made these experiments, and they agreed In sayhigf, 
that they felt no difficulty in respiring^. A very abundant perspin*- 
tion came on in consequence of the high temperature to which they 
had been exposed, but no lesion of the skin took place except in 
one instance, where the man had neglected to secure his neck by 
fastening the asbestos mask to the body dress. 

No one present could resist the striking evidence of de^ce af- 
forded when they saw the armed man traversing the undulating 
flames, firequently hidden altog^her from view by them as they 
gathered around him. 

The fact that in M. Aldinf s apparatus a man may respire in the 
middle of the flames is very remarkable. It has often been proved, 
by anatomical examination, that in cases of fire many persons have 
died altogether from lesions of the organs of respiration. It would 
i^ipear tfaAt the triple metallic tissue takes so much of the caloric 
from the air as it passes to the lungs, as to render its temperature 
supportable ; and it is known, by experiments in furnaces, that a 
man can rehire air at 120 or 180^ C. and even higher. Perhq>s 
also the lesions referred to may have been due to aqueous, vapour, 
which is ofien produced in great abundance in fires where endea- 
vours are made to extinguish them by water, for such vapour would 
transfer far more heat to the lungs than mere air. Hence in every 
case, and however g^uarded, firemen should enter houses in flames 
with grreat prudence, because the circumstances are not the same 
as in the experiments just described. 

It is remarked that several suits of this defensive clothing should 
be provided, not to clothe many persons at once, but that, in en- 
deavouring to save persons or valuable things in cases of fire, the 
fireman should not approach again and again in heated clothing, 
but have a change at hand. The Grand Duke of Tuscany has 
ordered six suits for the city of Florence. 

M. Aldini shewed several experiments relative to the extinguishing 
power of his preparations before the Soci^t6 de Physique de Ge- 
neve. One consisted in placing an asbestos cloth of loose texture 
over a flame either of wax or alcohol ; the flame was intercepted as 
well as it could have been by a piece of wire g^uze. This experi- 
ment is supposed to favour the objections made to Sir H. Dav/s 
explication of the theory of the wire g^auze safety-lamp ; but there 
seems to be a mistake in the idea which has been taken of that 
theory. Sir H. Davy never explained the effect of his lamp by 
absorption of heat from flame dependant upon the good conducting 
power of the tissue alone, but by the joint action of absorption and 
radiation. There is no doubt that cloth of asbestos is an admirable 
radiator, and that this power, with its conduction, is probably 
sufficient to explain the eff'ects upon Sir H. Davy*8 theory.— 
Xli. p. 333. 

13. Astronomy. — It was mentioned in a former number of this 
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Joamal, that a plan for a minute survey of the heavens had been 
proposed by, and partially executed, under the superintendence of 
the Royal Academy of Sciences of Berlin. The nature of this 
plan we previously detailed ; and stated at the time, that two maps, 
one by M. Inghirami of Florence, the other by M. Harding of Got- 
ting^n, executed in accordance with it, had been deliver^ to die 
Academy. Since then, a third map has been contributed by a 
countrjrman of our own, the Rev. T. Hussey, with the assistance and 
co-operation of the Rev. F. Dawson. Relative to this work, which 
required three years for its completion, the following letter, ad- 
dressed to the former of these gentlemen, by M. Encke, secretary 
to the Royal Academy of Sciences of Berlin, has been communi- 
cated to the Astronomical Society of London:-^- 

" You have doubtless, Sir, been surprised at not receiving any 
earlier information of the arrival of the map and catalogue of stars 
which you delivered to the Prussian ambassador in July last. 
You will excuse me, however, on my assuring you, that the parcel 
did not reach my hands till the 22d of October. This great delay 
has, fortunately, not occasioned injury to the drawing you so 
zealously executed. The whole was in very good condition. It is 
at present at Konigsberg, whither I sent it immediately afler having 
compared the sixty squares, which are common to yourself and M, 
Harding, from whom we have been so fortunate as to receive the 
XVth hour. 

" The agreement of the observed stars is almost perfect As to 
those which are added, it appears, that the faintness of their light 
has not permitted so exact an accordance. Sometimes M. Harding 
has thought right to insert a few points which are not to be found 
in your map, sometimes the latter contains a few more than M. 
Harding's map. I hope it will soon be in my power to inform you 
of the opinion of my colleagues, both as to this map and to your 
obliging offer, to undertake another part of the heavens, if that 
should be necessary for the completion of the work — but I am 
tmable to anticipate the decision of the committee. I would not 
longer delay removing your anxiety as to whether a work on which 
you had bestowed so much valuable time had reached us safely. 
Requesting you to accept the assurance of my high esteem, 

** I have the honour, Sir, &c. 
Berlitu Noi)ember 4, 1829. "Encke." 

When the variable nature of this climate is considered, and the 
particularly unfavourable state of the weather during these last two 
seasons, when the XlVth hour was above the horizon, we are by 
no maajui surpns<?d« that a discrepancy should exist in inserting in 
a map .stars below the ninth magnitude, when, moreover, those 15^ 
south of the equator, did not attain at Chislehurst, where the com- 
parison between the map and the heavens was instituted, a suffi- 
cient elevation to be free ^om the vapours of the horizon Itself. 
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I 14. AthrmtuUie SpedacUg.-^ln oar Iwt mimber we mentkNiedl 
a very ingenious artificial horizon, executed by Mr. Newinan, of 
Regent-Street, and passed a well-merited eulogy upon his instru- 
ments in general. We have recently been called upon to examine 
some acfaromaUc spectacles, which he has eonstructed espedaUy 
for the use of the medical depaKinent in the West Indies. Foe 
persons requiring glasses of from four down to one inch focal 
length, and such are all who have undergone the operation of 
couching, these achromatic spectadesare invaluable : not only is all 
&lse light gotten rid of, but the extent of field thai is gained would 
not be credited, except by those who have tried them. Where 
lenses of greater focal length than four indies are employed, the 
resulting advantage is but trifling. We feel pleasure in nOtmng 
this improvement made by a respectable and deserving artial. 

15. Economical procen for imitating Silver Paper. — Theft^lowing 
Chinese process has been made known in Europe by P^ Da 
Halde. Take two scruples of g^atine, or Flanders glue, made of 
ox hide, one scrapie of alum, a pint of water. Place the whole over 
a slow fire until the water is almost entirely evaporated ;^ spread 
some sheets of paper upon a table, and with a brash Jay on^wo or 
three coats of this glue ; then take a powder made of a certain 
quantity of talc boiled, and one-third of the same quantity of alum. 
Afler having well pounded these substances, sifl them, then boil 
them again in water, then dry them in the sun and pound them 
again. The powder, which is then very fine, is to be passed through 
a very fine sieve upon the sheets of prepared paper. The talc 
powder is glued fast ; it is then to be dried in the shade ; after 
which, remove the superfluous powder with a piece of cotton.—* 
Journal d& Connaisi. UstLettes, 

16. On the Magnetic Influence of the Violet Rap^ bff Professor 
Zantedeschi, of Pavia. — When Professor Morichini pubUshed in 
1812 his experiments on the magnetic influence of the violet ray, 
there was no natural philosopher in Europe who did not wish to 
repeat and vary them ; but, unluckily, the attempts of the most 
skilful men were not always attended by the success they had a 
right to expect. Thus it is not surprising that many of the most 
eminent sayans doubted the results of the Italian professor. It 
was only in 1826 that Mrs. Somerville confirmed, by the most 
dedsive experiments, the fact which he had advanced, that the 
violet ray possessed a magnetic property* Neverthdess, phUoeo- 
phers were no^, as yet, satisfied ; they could not verify when they 
pleased the results obtained, nor discover the causes which impeded 
the success of tbdr experiments. This state of things led me to 
undertake a ^ries pf experiments on the subject, in this very town, 
where Profesaor Confisliacchi, in the year 1813, had aheady made some 
remarkable attempts. It was only with great distrust that I under- 
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took anew, m work which this savani appeared to me to have oom^ 
pleted wiUi admirable saf^city ; nevertheless, the success of my 
researches has exceeded what I could have hoped. I shall briefly 
state the method which I followed, and the causes which may 
prevent the magnetization which it is the object to produce* 

As for the method, I introduce into a dark room a solar ray, by 
means of an heliostat, and decompose it, so that the spectrum is 
formed horizontally ; I then place under the violet ray, in a direoo 
tion perpendicular to that of the magnetic meridian, the extremity 
only of the wire that I wish to magnetize. In this way I obtained 
the following resists : — 

L Having placed in the above position a wire of soil iron highly 
polished^ four inches in length, and a quarter of a line in diameter, 
at the end of 6 minutes, I found that the extremity exposed to the 
violet ray had acquired a north pole. At the end of 8 minutes, this 
wire, presented to a magnetised needle, shewed very decidedly that 
it had poles. 

ii. I oiposcd, in the same way, two wires of soft iron, similar to 
the preceding, to the action of white light ; at the end of 5 minutes 
each of the two exposed extremities had acquired a north pole; but 
it was weak, and at the end of a lew minutes had disappeared. In the 
first case, as in the present one, I ascertained, carefully, that the 
wires employed did not previously possess any sensible magnetism. 

iii. The violet ray reversed the very decided poles of a wire of 
soil iron ; it developed, very distinctly, in 6 or 7 minutes, those of 
another wire, which evinced at its two extremities a very feeble 
repulsion for the pole of a needle. 

iv. Having placed one extremity of a magnetized needle in the 
red, orange, yellow and green rays, and having observed the nature 
of its poles and their energy, at the end of 6 or 7 minutes I found 
no alteration whatever ; neither did I remark any effect produced 
by this operation on a needle which had no perceptible magnetism. 

▼» A soil iron wire, covered with a coat of rust, and strongly 
magiietized, having been exposed to the violet ray, in 8 minutes 
the south pole was converted into a north pole. 

vi. A wire of soil iron, hig^hly polished and magnetized, having 
been eqposed by its two extremities to the violet ray, in 10 minutes 
a north pole was foimed at each of its ends. 

viiv^ If the iron wire be oxidized, the same e^ct takes place in 5 
minutes. - 

The dknenaioos of all the wires employed was uniformly the 
same as those of the one that has been mentioned. All these ex- 
periments, which, repeated several times, invariably gave the same 
results, have placed beyond doubt the magnetizing property of the 
violet ray ; but 1 must add, that tn performing them I have encoun- 
tered innumerable difficulties, which have clearly shewn to me the 
causes of the bad success of the i^ttempts of many philosophers. I 



Digitized by 



Googk 



401 Mi$cMme9H$ hUMgence. 

•IhiH not here d«Ufl ib« facts wliidi hwre ltd me to general resahi* 
because that would lead to too great length, and no advantage to 
science would result firom it^ but I shall merely point out the fol« 
lowing observations >—- 

i. The wive made of iron from a sulphurous mine cannot be 
magnetized ; it is the same with iron that has been higiily tem- 
per^ ; to which* however, I have occasionally succeeded in com- 
municating some slight degree of magnetism. 

ii* At low, or at least not high temperatures, such as •* 6^ R. 
0^, and + 10^. only an equivocal magnetization is obtained ; and it 
is in vain to attempt to reverse the poles of a magnetized wice^ 
which I learned from a very long series of aqperimettts made 
during last winter. While by experimenting at a temperature oi 
+ 2(r Cem. as Mrs. SomerviUe did, or ai +d5^ or 86»£L as I 
myself did during the June and the July of last year, very remavk^ 
able results are obtained. 

iii. Rather thick wires acquire a perceptible magnetism, but with 
difficulty. 

iv. By passing the violet ray from the middle to the extreathy Of 
the needle, only weak and uncertain, if any, results are obtained. 

I shall ftnlsh this note by proposing to examine if the actios of 
the violet ray be not a chemical action. At fbrst this actioa may 
be attributed to the feeble currents which take place between- the 
red ray and the violet ray, and the existence of which I haveseveral 
times asoertakied by means of a multiplier suitably arranged ; but 
if such were the cause of the phenomenon, the part of the wit« 
placed under the violet ray ought, as it is evidentt to aequira a 
south pole : now it has been seen that it constantly acquires a north 
pole. 

ft may also be thought that the magnetization in x|uestioQ is due 
to the difference of temperature of the several parts of the wire ; 
but then, again, according to the thermoelectric law, H is the south 
pole which should be developed in the end exposed lo tiue violet 
ray. Beside^ in this case, where the temperature is the same 
throughout the whole extent of the wire, no magnetization should 
take place ; now, we have seen (vi.), that a north pole is then fuiaitd 
at ea^iAi extremity. Lastly^ I shall add, that having produced asti* 
ficially a lower temperature than that of the surrounding' atoMMP- 
phere, I c^erved the same effects as before, although in a less 
degree of intensity. These considerations lead me to think tiMt 
the violet tay a«ts chemically. I am confirmed In this opiniOoy by 
seeing that the carburets and not the sulphurets of iron can acquire 
magnetic pvqierties ; that the needles artificially oxidizedv^MFesent 
the phenomenon in question more quickly and to a greater rdegree 
•than' those which are not so ; and that, aeeordimg to the degree of 
teinperattre, the magnetic influence of the triolet ray increases) 
becomes weaker, and evanesoent To extend my views on this 
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poitit, I wiiAied to see if I should obiaki «nftlogou« effects from tiM 
tight of a candle and fh>m that of the moon. At the end of thre«- 
quariers of an hour I obtained a slight degree of magnetism in a 
needle exposed to the violet ray from the light of a «andle ; but 
that from the moon had no effect I must say, that when- 1 expe- 
rimented upon the lonar ray, the temperature dkl not exceed + brR^ 
When I shall have repeated the experiment in another season, I wiH 
publish the result 

Ffom what is above stated, I am convinced that philosophers 
operating in the way pointed out will find magnetism developed 
1^ Cha ray, and for whidi neither the climate of Italy nor that of 
Bngland is required, but only the precautions stated abovci They 
will also perceive that the magnetism thus obtained is not tempo- 
rary but permanent, as 1 have ascertained, by finding thai at the 
end of eight months my wires and needles were still magnetic.--^ 
Pavia, AprU 10, 1829.— Bi6/. de Genive. 

17.— Dr. Amotfi Natural Philotophy.— (To the Editor of the 
Quartarly Journal.) 

^ Siry^The pabUc attention has bean arrested by the statement 
in Dr. Amottfs new woric on heat, that power is derivable from 
expanded mir, at one fourth of the expense by which it is obtained 
from the conversion of water into steam. 

**^ Dr. Arnottfs inference is founded on an estimate of the quantity 
of heat absorbed in the production of one cubic foot of steanh-and 
of ihat required to double the elastic force of five cnbie £eet of air. 
The result is deduced from the ordinary tables of specific and Ulent 
heats, and of the consequent developement of elasticity. The eal- 
culations are, 1 believe, correct as far as they go ; but they neglect, 
I think, one most impoitant considemtion. 

^ It is proposed to heat a certain quantity of air in a eertain 
vessel, from common temperature up to 500^, and this air so heated 
end expanded, having done its work, is to be exchanged for a fresh 
sopply of oold air, to undergo the same process. But th^ vessel 
in which the air was heated to 500^ will be Itself equally heated^ 
aad will communicate the heat to the fresh entering air; it follows, 
ibcrefore, that a flill supply of cold dense afar wUl noi enter spon- 
taaeonsly as Dr. Amott assumes ; it must be forced in by a pulnp, 
or the vessel must be allowed to cool ( if the pump- be employed, 
ihe power required to fill the vessel will be at least one-half of 
ihaliderived from the expansion ; if the cooHng process be adopted, 
we revert to the systems of Savery and Newoomen, in whi^h the 
evaporation of a few ounces of water was aceompaAied by ^e 
heatings and oooling of some hundred pounds of nietal> 

'* No difficulty of this sort exists in the modern steam^ngine, 
owing U> that valuable property which allows matter in two difier- 
ent states, and requiring enormously di£^rent quantitieA of heat, to 
co-exist in the same place. Two contiguous quantities of dlffer- 
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ently heated mfttter in the same state^ whether soHd, liquid, or 
gaseous, quickly exchange temperatures. But the steam and water 
in an engine-boiler, though containing very different quantities of 
heat, remain in contact without any such tendency. Water can, 
therefore, be supplied to the vessel in which it is to be evaporated, 
before it can expand into steam, which would oppose its own 
entrance ; while a quantity of already existing vapour could not be 
introduced without great difficulty. Even when the supply of water 
requires the aid of a force-pump, as in high-pressure engines^ the 
water (having a bulk five hundred or a thousand times less than 
that of the vapour it is to form) demands a yery small expenditure 
of power, as compared with the introduction of one pleasure of gas, 
which is to be expanded only into two. 

** These remarks are offered with great deference to the author 
pf the best epitome of natural philosophy in the English language. 
But the subject of steam-power is just now so exciting, and the 
alleged possibility of increasing fourfold the resources of Great 
Britain is so startling, that you will perhaps think this hasty criticism 
may tend to elicit a confirmation of what would be an inestimable 
idea, or else tp guard against the ruinous attempts which vnight 
be induced by a flattering but delusive speculation.. . - > 

** I am, Sir, your obedient servant, A. A," 

\S,:-r:P0^nent from Iron Filings. By M. Miallre. — Having rc- 
fiepted i^put , a year since upon the action of vinegar in the pre- 
paraiio^ of lUie cement known as m(utic de limaiUe, which is 

prepared in this way — iron tilings, garlic, and vinegar, of each a 
sufficient quantity to form a mass of moderate consistency ; I pro- 
posed to substitute sulphuric acid diluted with water, for the vineg^ar, 
in the proportion of one ounce of acid to a litre (a little above two 
pints) of water, and to reject the garlic as useless. This alteration 
was soon adopted by all those to whom J^MpEnunicated it; for 
vinegar generally costs in Paris eight or^^^^fcs the litre, while 
the price of the acidulated water does, ** ^fcint to as many 
centimes. Thus an architect, to whom I ' t known, assures 

»it no attention, 
V 10.000 francs 



me that this change, which at first appi 
will occasion a saving in Paris alone of 
annually, and therefore deserves to be 
This cement is generally employed to clos 
with which most terraces are covered, &c 
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§ II. CuBMiCAL Science* 

1. On the Specific Hea£ of EIckUc Fluids.-^Thxs subject, which 
has been under investigation at various times by MM. Laroche and 
Berard, Haycrafl, De la Rive, and Marcet, has been taken up 
by M. Dulong, who has applied to it a new method of investiga- 
tion dependent upon the velocity of sound in the different gases. 
La Place shewed that the velocity of the sound in air or other 
elastic media, was importantly influenced and increased above the 
expected velocity by the heat evolved, as the vibrations producing 
sound passed through the air ; and M. Dulong, by examining and 
comparing the sounds produced by different gases, has endeavoured 
to ascertain whether this element is the same in all of them. He 
arrives at this general law, remarkable for its simplicity, i. That 
eqcia! volumes of all elastic fluids taken at the same temperature^ 
and pressure, when compressed or expanded suddenly by a fraction 
or their volume, disengage or absorb the same absolute quantity of 
hedt,' ii." That the variations of tempercUure which result, are in 
the'itlv^rse ratio of the specific heat of a constant volume, — Ann, 
de Chimie^ xli. 1I3. 

2. Supposed Influence of Magnetism over Chemical or Crystal" 
Hzing Powers,— ^The investigation of this influence, which has been 
repeatedly asserted and denied, has been undertaken in a very care- 
ful and particular manner by Professor Erdmann. He flrst points 
out the number of delicate perturbing causes which may and have 
occasionally led to mistakes, pointing out the eff*ects produced by 
irregularity in the wires — ^handling them with the uncovered fln« 
gers, &c. &c. ; and especially states that many repetitions of each 
experiment should be made. The bars and magnets which he had 
occasion to use were very powerful, some of them competent to lifl 
80 pounds. 

i. In experiments made to ascertain the oxidation of iron wire, 
even under the influence of terrestrial magnetism, it was ultimately 
proved, i. That the oxidation of iron placed under water is not at all 
influenced by terrestrial magnetism ; there is no point of the horizon 
towards which it is more strongly or quickly produced than towards 
another, ii. The oxidation arising from unequal contexture of the 
iron always begins at the points where the wire is in contact with 
other bodies, not only metals, but even wax or baked earth, iii. 
Diffuse daylight, or the weakened rays of a winter^s sun, neither 
retard nor assist oxidation, provided they are accompanied by no 
change of temperature. 

ii. In experiments made with magnetized inres the results were 
the same ; no difference of oxidation occurred at the two poles or 
other parts. 

iii. In experiments on the reduction of metals by the humid pro« 
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cess, as in the ^borDkma*, no influence of ten^striid magnetism 
could be oboerved. TTie crystallization took place in the branches 
of the syphon tobe, and without any reference to their ditection. 

iv. In repeaHi^ the experiments with the additional power of a 
tery large magnet, its poles proved to have not the slightest p<mar 
ever the formation or disposition of the crystal within. 
. v. Nnmerous salts were made to crystallize slowly in Tesads 
placed over the poles of magnets, with every care that their power 
as conductors of heat should not interfere. The magnetism exerted 
not the slightest influence over the crystallizations. In chemical 
actions, where gas was evolved, no difference in the rapidity of evo- 
lution, iif quantity of gas produced, occurred, whoi magnets were 
present or absent. 

vi. No evidence of the influence of the magnetic poles over the 
colours of vegetable solutions could be obtained. — Bib* Univ, 
zlii. 96. 

8. On Phetphorie Acid^ by M. Gay Lussac.-^Engelhart observed, 
that recentiy fused phosphoric acid, when dissolved in watei; preci-* 
pitated albumen, although it did not do so before fusion, and lost 
the property when the solution had been preserved some time. 
More lately Mr. Clarke discovered, that phosphate of soda, exposed 
to a red heat, acquired properties different from those it had before 
calcination. It becomes less soluble, contains less water of crys* 
taifization^ is changed in form, and precipitates nitrate of silver, whita 
ittstead of yellow. 

These observations of Engelhart and Clarke appeartng to fe»e to 
have Sfjme analogy, I made certain experiments. I took liquid 
phosphoric acid, which had been a long while in the laboratory, 
and after ascertaining that it did not precipitate albumen, I sati^- 
ratvd it with carbonate of soda. The phosphate produced, precis 
pitated nitrate of silver yellow. Another portion of the same acid 
cidcined, and then saturated by soda, precipitated nitrate of silver 
Fhit«. 

Calcined phosphate of soda was then decomposed by nitrata of 
lead, and the phosphate of lead formed decomposed by sulphuretl^ 
hydrogen. The phosphoric acid thus produced precipitated albu* 
men, and, when reoombmed with soda, precipitated nitrate of silver 
white. 

From these observations it appears, that the remarkable altera- 
tk>n in properties observed by Mr. Clarke, in calcined phosphate of 
soda, is due to that which phosphoric acid undergoes in the same 
circumstances. This is stUl further proved by the droonistance 
that the phosphates of potash and ammonia made with caU 
cined phosphoric acid, precipitate the nitrate of silver white, and 
that ordinary phosphate of potash acquires the same power by 
calciitation. 

• Q«ir/«Hy Ji>anm^ K. S. h. p. 4291, 
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According to these results^ which I bore not had time to muttiplyt 
Mr. Clarke'9 opinion of the cause requires to be naodified. They 
are sufficient, however, to make us conclude that very remarkable 
difierences exist between most phosphates before and after calci- 
nation, or between those made with calcined or uncaleincd acid« 
It is to be remarked, that the modification of phosphoric add bjr 
hesX is much more permanent when it is combined with a base than 
when in aqueous solution. I hope to give other details on this sub* 
ject at a future period, — Anjiales de ChimiCf xli. 831. 

4. Production of Sulphuric Acid from the Fapoun of the Aia 
Waiers, — ^The mineral hot waters of Aix, in Savoy, are two in num- 
ber, and are distinguished, one as the aluminous, the other as the 
sulphuretted. It has frequently been stated that the vapours of the 
former contained free sulphuric acid. That they produce sulphuric 
acid is proved by the following observations of M. Francoeur :— <* 
1. All the grottos, closed chambers, corridors, &c. where the vapours 
penetrate, have their walls corroded and covered with afli4 crystals 
of sulphate of lime. ii. All iron utensils, ^c. ^e. not oi^ly cor<* 
roded, but often found incrusted with sulf^ates of ir^M» and Ume4 
iii. Tttbes of cloth, through which the vapours are passed, are quickly 
rotted, and the rag^ are found impregnated with sulphuric add. 

No free sulphuric acid exists in the water itself; and from- the 
circumstances it follows, that the mixture arising as vapour* and 
cofitaintng hydrogen, azote, sulphur, and carbonic add, has the 
power of producing sulphuric acid by means of the atmospheve and 
in ootttaet with the walls and metal. — Ann. de$ Mines^ v. 28^. 

&. CaHntret of Sulphur decomposed by VoUaimi. — ^M. Biicquerel 
has described an experiment on the decomposition of carburet of 
sulphur by low voltaic powers. Liquid carburet of sulphur was 
put into a tube (glass), and above it a solution of nitrate of copper^ 
then a plate of copper was plunged into and left in both solutions. 
This formed a feeble voltaic pile, and chemical decomposition took 
place* Both the carburet and the nitrate were decomposed, much 
crystaUized protoxide of copper was formed on the copper plate, i^nd 
carbon was deposited on the sides of the tube, ia very thin plates^ 
wilh a metallic lustre. No formation of diamond* — Remie Encj^ 
xliii. 508. 

6. Composition of the Atmosphere at Kazan*^ — ^The uniformity of 
the composition of the atmosphere taken from di&rent pUces and- 
heights upon the earth's surface is well known ; but M. Kupffer 
still thouglit it advisable, when he had the opportunity, to analyse a 
portion of air collected at Kazan ; a place surroimded on the one 
side by a pporly cultivated country, and on the other by the immense 
steppes and forests of Siberia, where vegetation is dormant for the 
greater part of the year. He used Volta's eudiometer, and still 
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7. Dmnfedmg potoert of Chloride of Lime. — ^M. Pdutet, ofMar- 
BeiAles^ siiylif thstihiB substance cannot be used with advantage in 
destroying tiie bad odour offish or marine animals, for that it evohri^s 
Opeasbadas any they can previously possess. The powder, added 
ivith alkftle water, to fresh or salt fish, eutinto small pieces', evolVed 
aueh an odour of bromine as to be insupportable. The muscle of 
putrid fish produced a still worse smell ; and the same thin^ took 
plaee with other marine products, as shell-fish, sponges, &c. &c. 

8. PtoporHoru in which Oil Gas and Air detonatc—Thi oil 
gas experimented upon by M.Dumas, contained 18' percent, bf 
■vapours, absorbable by sulphuric acid in a few minutes; 100 parts 
ceciuired 270 of oxyg^en for complete combustion, and prdddc^ 174 
parts of carbonic acid gas. The combustion was made in a dM- 
uuJdmg Viott^'s eudiometer, by means of a strong spark' (Mtt a 
Leyden jar ; or on those mixtures near the limits of c^mbustlbffKy 
by a series of sparks. One volume of gas with ' ' ' 

• • ■ Alf. '.I •' 

1^ 4, 6» and 7, no inflammation. 

• 8, detonation — ^fuliginous flalne. 

9, detonation strong — no smoke. 

10 and 11, very strong detonation— mojtmtim. 

> l^i detonation less strong. ' ' 

18, detonation still less. 

17, feeble detonation. 

18« very feeble detonation. 

20# feeble detonation at the second spark: 

21, ■ ■■ ■■ after many sparks. * 

26, no detonation after many sparks. 

These results were in winter at the temperature of 40^ or 42^ F. — 
Ann. de VIndtutrie. 

"9.' On ike proportional Number of Lithixtm. — Arfwedson, the dis- 
coverer, gives this number as 255.63 (Berzelius scale), Gmelin as 
191.21 only, and Kralovansky as -254-2. This difference has in- 
duced M. Hermann, who possessed a considerable quantity of it, to 
examine the subject minutely. His lithia was procured from the 
mica of Altenberg, in Saxony, at first in the form of double phos- 
phate of^da and lithia, which was converted into chloride of lithium, 
and thAi by Ber^elius^ process into carbonate of lithia, by means of 
excess of caYbonate of ammonia. The carbonate of lithia thus 
formed was heated to redness, and found to fuse into a clear liquid, 
strongfy acting upon platina. Af^er cooling, it beeanne diaphanous 
and crystalHne, and easily broke into numerous fragments. Being 
analysed by Murscband, it gave 39.02 lithia and 60.98 carbonic 
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acidt a composition nearly the same with that of the carbonate ob- 
tained when precipitated from the muriate by carbonate of soda. 
Hence the lithia was proved to be free from soda, and to have 352.06 
as its number. 

Sulphate oflUhia, formed from the carbonate and sulpharic acid, 
was readily crystallizable by slow evaporation. It is freely soluble 
in water, but not more in cold than hot. The crystals are oblique 
quadrangular prisms, containing 85.70 of dry salt and 15.3 of water 
per cent. ; 100 parts of the dry salt, dissolved and decomposed by 
baryta, gave 74 sulphuric acid and 26 lithia. The equivalent 
number, according to this analysis, would be352.1» and that of the 
metal lithium 152.1. 

Jifufiate of Lithia. — When chloride of lithium is left to deliquesce 
in the air, large regular crystals are gradually formed of muriate of 
lithia, , They have the singular property of becoming opaque when 
touched, or put upon a filter, the opacity beginning at the place 
touted. When the opaque crystal is pressed it falls into small 
cry^^Une fr^meuts* The opacity, therefore, arises from a spon- 
tai^enu;^ divii^on of the large crystals, the cause of which is not yet 
known. The crystals are right-angled prisms: they consist of 1 
atom chloride of lithium and 8 of water, or experimentally 53.64 
salt and 46.36 water per cent. When heated, the salt fuses and 
loses chlorine. This is in consequence of the action of oxygen, and 
the salt always becomes alkaline. — Annalen der PhyHk, 

10. Adulterations of the Iodide of Poiauium, — ^The iodide of 
potassium, or hydriodate of potassa, is so convenient a form of 
iodine, that it is constantly retained amongst medical preparations. 
Its utility and consequent value lias led, as usual, to adulterations, 
one of which is described by M. Pereira, where the extraneous 
matter amounted to 77-hundredths of the whole. In this odse the 
substance added was carbonate of potash ; and it may easily be 
supBCued to what an extent errors of judgment may proceed amongst 
medical men, when such fraudulent mixtures as these are placed in 
their hands by the dishonest or deceived dealer. 

M. Pereira discovered the falsification whilst attempting to make 
a solution of iodine in the hydriodate of potassa, a preparation kept 
at the general dispensary. The supposed hydriodate refused to 
dissolve the quantity of iodine which ought to have been taken up, 
the carbonate present not having an equivalent power. — Med. Jour, 
Ixii. 310. 

11. P reparation of red Ferro-pnmiatc of Poiasta,'^M. Kramer 
has endeavoured to prepare this useful test by a proce&s more ready, 
and less troublesome, than that of Gmelin, By decomposing 
Prussian blue at a low temperature by chloride of potassHioit he 
obtained a liquid of a yellow colour vvheu iu small quantities, but 
red in larger portions ; it did not precipitate persalts of iron, but 

OCT.— DEC. lS-29. 2 E 
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litUe PcuBsiaQ blue» and ihmi cryaUla* the suiDinUfl of ivbich were 
quadnngiilsr pyramids. 'By two or three cryeUUuwtioiia Ifeeae «eve 
rendered perfectly pure. 

. Tbe red ferro-fpfuaaiate of soda could not be obtained in a eunilar 
way* but only by pasaiag chkmae through tha ordinary leiTD-paia- 
aiate of aoda, formed by digeating soda on Pnisaian bbie« By a 
dmilar prooeea he obtained a red ferro-pmssiate of am i o a i a, bat 
the compound was not permanent.-— Jour. dcPkarmacie. 

12, New Method of anakymng AUoye of Copper and SUmr^^ 
This method is proposed by Professor Zenneck, of Stotgard* and 
is founded. upon the oonstant quantities of hydrogen gas ofolyed 
when either silver or copper is dissolved in pure strong muriatic acid. 
Tha sointion requires to be assisted by heat; and wh«i copper is tbe 
metal operated with, the surface of the acid in contact with the 
air Bsust be covered by a layer of oil ; with these precautions* a 
given weight of copper always gives out a proportionate and eqnvra> 
itnt quantity of hydrogen gas, and a given weight of silver aho, 
its determinate eqnivakni; being in bulk less than that evolved Irom 
capper, Thadii^rence between the bulks of gas crvdved by equal 
weighta of the two metals enables a careful experimenter to deter* 
BMAe, froBs a given weight of alloy and the gas it evolves* the pfD> 
portions of silver and copper present 

The instrument used by Professor Zenneck is a glass tube closed 
ni one extremity, and bant nearly to a right angle. It is eipanded 
in the angle in the manner well known to chemists, so thai when 
filled with liquid any acid rising from a solid piece of matter in the 
ium^ shauld ascend into the closed branch. It is, in hg^ a bent 
tube pneumatic receiver. The process is fully detailed in M. Zen* 
neck's paper, and also in the abstract given of it in the BMioihifue 
Univeredle^ xli. p. 817^-4>ttt we do not think it Aeeeseary, to de* 
scribe more than the principle. There is no doubt the process vriU 
fiUoeeed in eareful hands ; but objections to it, as a readf and sura 
nsethod, quickly arise in the mind. 

18. ArUfiokd UUfWnarine.^^Bj following Gmelin'a pfooess*, 
>M«. Hermbstadt has obtained the most beautiful ultramarine ioEia* 
ginaUe. He attributes the success of the operation priadpaUy to 
the care taken to mil the silicate oi soda and ahiroine in as noiat a 
state as possible. If they are too much dried before addbig the 
sulphur, tke colour obtained is only a bluish-green.-^^^« HmmdL 
Zeihmg^ ISM. 

14. Anem Barik^ rAenrta*— This new< earth, tberina« is a irencnt 
disceivary made by Benehns, and must be distinguishedfrom the snb* 

• QNwf#4f,l^iM|0^2l»aveLiriP»816, 
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sMMe Amnctly calWd Tbortna by the same philosophy. A new 
mitieral body, discovered by ERmark, near Brevig-, in Norway, was 
sent to Berzelius for examination. It was compact, black, brittle, 
and semi*hard, having the vitreous fracture of gadolinite, a specific 
gravity of 4.8, and producing a dark brown powder. Under the 
blowpipe it loses water, and becomes yellow. The mineral con- 
tatos a new earth so like the substance formerly called thorina, as 
lo be at ftrat mistaken for it ; when, however, distinguished by 
experiment, the name thorina was retained. 

The new earth is colourless and infusible after ignition, insoluble 
in all acids except the sulphuric, and not rendered soluble in other 
aisds by calcination with alkali. It is insoluble in caustic potash, 
bot soluble in the carbonate ; heat partially precipitates the sohi* 
timn, cold causes re*8olution. Its salts have a pure styptie taste : a 
strong solution of the sulphate becomes a thick mass by boiling, 
but It is soluble in cold water ; this property particularly oharae« 
teriees the new earth. Sulphate of potash produces a precipitate 
in the saturated solution, which is a double salt, soluble In cold 
water. This Is a character also of the salts of cerium. Ferro- 
prusstate of potash precipitates it, as it does yttria. 

Potassium does not reduce thorina ; but the chloride# obtainedl In 
the same manner as with alumina, is readily decomposed with a 
feeble detonation. The product is a pulverulent grey metalUc mass, 
dissolving rapidly in muriatic acid, and but slowly in the nitric and 
sulphuric acids. Neither water nor alkalies act upon the metal. By 
fHetion it acquires lustre. It bums brilliantly in oxygen gas into 
thorina, without exhibitmg fusion. Thorina oontains li.B per cent 
oxygen. The mineral (thorite), from which it was obtained, con- 
tains pier cent 67.91 thorina — 18.98 silica-— 9.5 wale»-<-^4 oxide of 
iron-«-2.l^ lime — 2.39 oxide of manganese, and portioM of the 
oxides of uranium, lead, and tin, with traces of potaab, soda, mag- 
nesia, alumua, Ac-^Hetmnan 9 Repertoire. 

Ik. AnaUfm of Silioeom Minerals by Alkaline CWr^onoiet.— The 
ready fusion observed by M. Berthier * of many atomic mixtwres 
of salts may be applied to the analysis of siliceous minerals by alka* 
line osrbonates, aided by a spirit lamp. A mixture of five parts of 
carbonate of potassa and four parts carbonate of soda is so fusible, 
thai between 200 and 300 g-rains may be rendered perfectly liquid 
by a. spirit-lamp flame. If sand be added to the mixture, there is 
an eflervescence as lively as if acid had been added. This efifer- 
vesoence occasions the expulsion of part of the substance; and by 
the addition of too much sand, the mass would become too dtflieult 
of fusion, unless the sand or mineral had been previously pulverised 
and mixed with the carbonates. Hence the operation should com- 
mence with the mixture of the oarbonatea and the mineral. In 
this manner considerable quantities of felspar may be readily de- 
« QtMi€rfy Jmt^ M» 0. ?ol«lv> f. 430* 



Digitized by 



Googk 



414 Miscelktnkfas InMUgince. 

composed by the lieat of a spirit of wine Wm^.-^Annalen 4ef 
Physik, 1828. 

U. Gay Lussae on the Adion ofPotaua on Organic MaUers.--^ 
M. Vaaquelin, by treating pectic acid with potash in a cracible, 
converted it into oxalate of potassa. This experiment snggested 
to me the idea of submitting ligneous matter, which has an analogy 
to pectic acid, to the same treatment, and I obtained the res«ilt I 
expected. 

& grains of cotton were put with 25 grains of pure potash and a 
little water, into a platina crucible, and heated over a spirit lamp 
much beneath redness. The cotton resisted the action of the alkali 
at first, but ultimately softened, the mixture melted without Under- 
going carbonisation, and hydrogen was disengaged. During the 
tumefaction the mixture should be continually stirred. When it 
had settled down, the mass was dissolved in water, and riendered 
slightly acid by nitric acid. It then gave an abundant precipitate 
with nitrate of lead, and this, operated upon by sulphuretted hydro- 
gen, produced very fine crystals of oxalic acid. With nitrate of 
lime, a voluminous precipitate of oxalate of lime was obtained. ' 

Wood sawdust, with the same treatment, gave the same result 

Sugar, with 4 or 5 times its weight of potash, became, when 
heated, at first brown, then white, and gave much oxalic add. 

Starch formed a very glutinous mass with potash, whfch long 
retained this state. More alkali occasioned liquefaction, the mix- 
ture swelled, and oxalate of potash was produced. 

Gum and sugar of milk were also converted iiito oxalic acid with 
the disengagement of hydrogen. ^ 

The most remarkable transformation is'that of tartaric acid into 
oxalic acid. There is no swelling, no blackening, and (wlJich 
merits particular attention) so little evolution of hydrogen, that k 
may be considered as due to extraneous vegetable matter. Whett 
the hydrogen is to be collected, the experiment may be made in a 
retort to which a tube of glass has been attached, which is to be 
plunged beneath a layer of water into mercury to prevent absorp- 
tion. The retort being heated by a bath of mercury or oil, it will be 
readily observed that a temperature of 400^ F. at most i^ atiffih 
cient to fhrm the oxalic acid. 

Citric and mucic acid produced also much oxalic acid. I have 
also obtaiifed rt'frotn succiitic acid, but the benzoic acid resisted the 
action of the pbtassta, and remained unaltered. 

Acetate bf pottish healed with excess of potash became eonverled 
into carbonate. A little oxalic acid was obtained, but it is very pM>* 
bable thdt it was due to extraneous vegetable matter. 
- Colsa oil, notwithstanding a great excess of potash, could not be 
broughtfnto fufiribft, and but very little oxalie acid was obtained. 

Amongst animal subsnances, sWk, treated wlthpotdsh, gaveroxalic 
acid with disengagement of hydrogen. ' Urieacid «vdh«d ammonia* 
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TIkft residue tBvas v«ry white ; biqing dUsolvfsd in i^at^n ai>d saturated 
by nitric acid, hydrocyanic and carbonic acid . were .disengaged ; 
nitrate of lime then produced an abundant precipitate of oxalate 
of lime* Oelatine gave a similar result. Indigo gave no oxalic 
acid. 

Carbonate of potash used instead of caustic potash gave no oxalic 
from tartar; nor did lime and starch produce any oxalic acid. 
Soida may be used instead of potash. 

From these experiments, it appears that a great number of animal 
and vegetable substances, acted upon by caustic potash or soda, are 
transformed into oxalic acid. It is to be remarked that the forma- 
tion: pf this acid precedes that of carbonic acid, and precisely under 
the^ ;$ame circumstances, as when sulphur and potash, for instance, 
produce hyposulphurous and sulphuric acids. Thus a vegetable sub- 
$ta»ce,/heated moderately with potash, gives oxalic acid, but when 
more strongly heated, carbonic acid. 

As very different substances produce oxalic acid, it is necessary 
that other products should be formed. Many bodies evolve hydro- 
gen which may come from themselves, or from the water they con- 
tain, and afterwards carbonic acid. Animal matters, besides tl^ese 
twot producljs, give also ammonia and cyanogen. Water mu^t Also 
be formed with both animal and vegetable 8id)stances. These pro- 
ducts, or some of them, are sufficient to explain in ge^e^al the 
formatioo of oxalic acid, but in some particular cases there opght 
to be other products oUained. Thus tartaric acid gives no senaible 
portion of hydrogen, and yet its composition being 2^ proportions 
of hydrogen, 4 of carbon, and 5 of oxygen, we cannot explain its 
transformation into oxalic acid by the occurrence of any of the 
known products. •. 

.> In feet, during the operation, the mixture remains perfectly white. 
If all the carbon entered into the oxahc acid, it would require 6 pro- 
imrUons oi oxygen, and consequently water ought to be decom- 
poeed to furnish 1 proportion. If only so much oxalic acid were 
formed as is proportional to the oxygen in the tartaric acid, then 
* of a proportion of carbon would remain, which might form a 
particular compound with the hydrogen ; and for 1 propprtion of 
l«rtaric acid, l-l- of oxalic acid would be produced. In place of this 
last quantity, 1 have obtained H oxalic acid, but I have not dis- 
covered any hydrogenated compound Finally, it was possible tfiat 
a peculiar acid had been formed by the carbon, oxygen, ^nd 
hydrogen. This point deserves particular examination, aJid I shpvild 
have undertaken it in the vacations, if I had h^ tiroe,.but hope 
W resume the subject shortly. 

I shall conclude by deseribiug a very elegaut method of trans- 
forming Urtar into oxalate of pota^a. It consistfi in dissolving 
rough tartar in water, with a proper quantity of potash or soda, and 
making the solution pa^s by means of a pump in a conUnual current 
through a ithtek tube.of.iion or brpnze heaJt^d to 400 oiy450^*. 
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Th» pfMBUro need not he wmre thmn 96 atnoroiierM, for no f«s 
wHl be 4kettg«g«d. A r9kt% is to be pkoed at the oppoeite octfo* 
mity to tliat at which the aohition entect, and charged with au£temC 
weight to obtain this pretaure; it will then only be opened bj the 
pressure exerted by the injection pump. I have not as yet triad 
this process* which is also applicable to other substances, but I see 
nothing which can prevent its saccess. According to some expari- 
ments which I have made, less than a proportion of potaasa for a 
propoition of nantral tartar will be aecesaary.-ni^nn. de GAmie, 
xH. 896* 

17. New Source ofSpiritj-^li is stated that the berries of the 
Serhae Aucuparim are now used in the north of Franoe for the pro- 
diwdon of a spirit, and the result is said to be equal to the psa-eal 
diatillation from grapes for brandy. The berries, when perfootlf 
ripe, are first exposed to the action of cold in the open air, then put 
into a vrooden vessel, bruised, and boiling water poured on, the 
whole bmg stirred until it has sunk in temperature to B2^ F. A 
proper quantity of yeast is then added, the whole c o vered up and left 
to ^tmimt, When the formentation is over^ the liquor ia to be p«i 
inio the still, and drawn over in the usual way. The first running 
is weak aad dieagraeaUe in flavour, but being distilled inm off very 
fresh finely powdered charcoal in the proportion of 8 or 9 lbs. to 
40 gallons of weak spirit, a very fine product is obtained. The 
charcoal ahonki remain in the liquid two or three daya befbra the 
seeond distilhition* 

la J^fkct of Eikermi Sulphate of Indigo. ^U. Oassola ata(eB» 
that when sulphuric ether is added to sulphate of indigo, in aboili 
half an hour, at the teanperature of 100^ F., the oohNir of Um iiMligo 
toNdly disappears, and no substance whatever is capable of restor* 
ing it. The colourless mixture being subjected to distillation, yielda 
a ]k]UQr which reddened litmus strongly, and gave no pradpitate 
with barytie aalta; but with nitrate of silver a precipitaU Was ob* 
tained aohible in ammonia.-^iIeiwfPian't Hep, PhiL Mag* N. 6i vii 

la CkmpoHUonofMtUicAcid.'^M. Frommhera has endaavouced 

to settle the diaoordanoea in the experimental estimation of the pre** 

portions of carb(m» oxygen, and hydrogen, in malic acid He burnt 

the malate of lead by peroxide of copper. His malate consisted of 

30.375 maUe aekl, and 60Mb oxide of lead. From die n»ean of 

three experiments, he deduced that the acid oontamed 6 atoaM of 

oxygen, 7 atofna of hydrogen, and 3^^ atoms of earbon^ or 

Carbon . . 29.857 

Oaygen . , #5.868 

Hydmgen , 4.780 

Then it b remarked that a half atom ia contrary la all tbeooslkal 
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nunber of atoms given above, or else thai carbonic aeid is ibrmed 
of ail atom of carbon and an alooa of oxygen. We i^cominend the 
fadi as useful; the theory merely as amusement What i» an 
atom! 

20* CkumGol C(mMiUuiion ofAatiic Ether.-^By a series of experi- 
mental researehee, M. Planiava has arrived at the conclusion, that 
acetie ether is formed of 1 equivalent of acetic add and 2 equivalents 
of alcohol ; that, therefore, it is a sub-acetate of alcohol^ and is re*- 
presented by the number 97. — K(U. Archivts. 

Sth Ntm VegeiO'Alkaliet obtained from Cmcho7m*-^DT. Sertar* 
ner, in re-examining the products obtiiined by chemical means from 
the cinchonas, fiuds that the precipitates produced by alkalies from 
the aeiflhilated infusion of these barks contains, besides cinchona and 
quiuiatf other vegeto-alkalies, which are to be considered as modifi^ 
csctions of the former. The new bodies recall the case of opium to 
nrind, in which nareotine exists simultaneously with morphia. The 
Tktm substances, and espedally that named by M. Sertumer a4t« 
nididiot exist io the alkaline precipitate, in intimate combinatioa 
with a resinous subacid 8ubstance> which is not iAjuariotts, but ts 
of no advantage. It is very difficult to separate these two sub^ 
stances, and M. Sertumer succeeded only when he used iheebat^oal 
obtained when croeonic acid is prepared by Liebeg's process. This 
substance, combined with animal charcoal, completely decokmm the 
solution of the alkaline matter in sulphuric acid (diluted with 8 or 4 
parts of water), but it is necessary afterwards to act on the thick 
solution with alcohol, to separate earthy salts* 

The new vegeto-alkalies exist in the red and yellow cinchona 
with the quinia and cinchonia. The chinioidia has more alkaline 
power and capacity of saturation, and also more medical power than 
any other vegeto-alkali in the cinchona, but it resembles them by 
its insolubility in water, its colour and taste. Its alkaline reaction 
on known vegetable colours, and its intimate state of combinatioa 
with the brown extractive matter, are remarkable. Its salts are 
very fusible by heat, and become viscid like some balsams. 

According to M. Sertumer, in febrifuge power, chinioidia is as 
superior to quinia and dnchonia as these are to ordinary bark. It 
is to this alkali that many dncbonas are indebted for their raedicai 
powers. M. Sertumer has, in many caseS) given his new medicine 
in doses of 2 grains three times per day; the patients take a little 
vinegar after each dose, for the purpose of saturaluig the gastric 
juice, which, by its alkaline nature, woukl else decompose the salt : 
from 12 to 24 grains have, in all the cases, sufficed to prevent the 
return of the fever, whilst patients, in the same neighbourhood, 
treated with the sulphate of quinia, had frequent retiums of the 
diatase.**-^iirs^U«uf « JoKHMi • . . . 
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times supposed that a vegeto-alkali has been obtained from tobacoOy- 
to wrbkh iis peculiar properties are due. Laldy MM. Poaa^ ««4 
Roimann ,)iavf»Treaiwped the investigation, and think they Imve oh* 
tai^d thetJrue principle by two processes, i. Mix Ij^llx <4tff 
tobacco wiUi d ounces of potash and enough water ; distil i« a glaaff 
retort ; add fresh water to the residue in the retort, and again distil ; 
repeat tbiatwo or tJbree times; after whidi the leaves will be foimd. 
deprived of their acrid property, and harmless if taken iaUmaUgF« 
The united products axe to be neutralized by sulphuric acid» Bxd 
evvp^MTated nearly to dryness ; the irregularly crystallized bro«it 
maa9 ia to be acted upon by strong alcohol, the solution diluted 
with a little watar, and distilled. The brown aqueous residue ia'lo 
be.treai»d with concentrated potash, and again distiUed, wbenai 
clear light*ooloured oily substance will be obtained, rery aer&d* wiUi 
an odour which» though sli^t at common temperatiuoa, becomea 
insupportable by elevation of temperature. Ether added to thi^ 
substance in successive portions takes away the acrid priiici{d«k and 
the solution, when distilled, leaves the pure principle in at^ ODfi«< 
centrated state, ii. Or boil 12 lb. of dry tobacco leaves in water* 
acidulated with, sulphuric acid* evaporate* and treat the veaidtie wMl 
alcohol, diluted with a ninth of water; add a little wwler lotha- 
solution, and distil ; add hydrate of lime to the aqueous rosidue, and 
redistil ; the product being mixed and agitated with ether, the latter . 
is to be poured off, and a fresh portion added as before. All the 
ethereal solutions are io be conjoined and put in contact with 
muriaU of lime, which will take away the water; and the eoh- 
centrated ether solution being evaporated or distilled, will leaiFe ^ 
gros or 118 grains of reddish brown nicotia, 

Piue^niootiads limpid, and liquid at 21^ F. ; its odour resembhs 
that of dry tobacco ; its taate very acrid, burning, and enduring. Ji 
stains paper, but the mark disappears in some hours: it is heavier 
than water, volatilizes in the airland boils at 474^ F. Itbuma 
rotmd a wick* and produces white vapours at 212°F. . It diasohrea 
in water in all proportions, and the solution has an alkaline reaction^ 
It dissolves in alcohol; but when this solution is distiUed* the nicotia^ 
does not pass over. Ether dissolves it in any quantity, but nBilhef 
does its vapour carry any portion up. Acids take the aieotia ibovi 
these ethereal solutionSf and form salts iusoluble in ether* The phoa* 
phate of thi3 substance is crystailizaUe with difBtculty, forming a 
substance having the appearance of choleaterine. The sulphate ia 
uncrjstailizable ; nitric acid destroys the body ia paK ; oxalic and 
tartaric aicidfiiorm crystallizaUe soluble oompounda^—Getger^tiWag* 

23. Preparation of Urea^ % M. Heniy^ — Let a alight extiesB af ' 
the s^l^n^setata or (ha hydrate, of lead beadded toreeent urine ; a prt« 
cipiute waU fall which will contain saks formed by the unioai of 
the acida in the mine with oxide of lead* aad aboa comUHitiQn^ae' 
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The cl««r fluM is to be acted upon by dfftitcd MltAntfH^ niWi; 
addM tmtil In fiiight excess, to separate the lead piteMnt; and to&t;^ 
duvhig the fattnre evaporation, upon the acetates of "Soda and lim« 
which may be formed. The h'quid is again to be freed from the pte^ 
cipilate, and qaickly evaporated, animal charcoal being added to it 
during the ebuDitioii. When clear the fluid is to be stramed through 
a toe cloth, and concentrated to one-third of its bulk; on cooHng, 
it will probably become a yellowish acicular crystalline nmss, con*- 
sistkig of much urea and some salts. The crystals, when drained 
and pressed, are to be added to those produced by evaporating the 
mother water, also similarly treated; being thus freed fVom th€l 
browiar vkcid matter which previously accompanied them, they are 
to be treated with a small quantity of carbonate of soda, to decom* 
pose any acetate of lime which may remain, and then are to be 
digged in alcohol. The solution, filtered and distilled, leaves urea, 
which may be recryitallized by solution in water and evaporation. — 
Jourm dePhctrmadei AprUt 1829. 

^/ Oompmthn of diffh'ent Bones, — The following account of the 
earthy part «f different bones, as given by Dr. P. de Barras, Is in^ 
teretting. The quantities are those obtained from a thousand parts 
ofbone. 

Sbeepb Heat. FUhM. Vngii tAam. > 

Carbonate of lime. . . 193 104 53 84 M 

Phosphate of lime... 800 836 919 952 950 
"^amemfM Journal. 

26. Newprwnmaie Principle from Atbumen^ by M. Conerbe.— 
White of egg was left to itself at a temperature of 17^ or 18^ P. It 
did not Congeal, but thickened a little, and at the end of a month 
gave atn abundant membranous net-work and a liquid nnrtter, no 
putrid ga9 having been disengaged. The liquid was sHghtly eica* 
mined, and by its decomposition gave caibonate of ammonia; 
hence it* was concluded that the liquid contained the animal patt of 
the aHmmen. 

The iBcmbranons substance was white, translucid, and of a fblfa-' 
ceouB< structure, insipid, inodorous, and friable: Heated in a tube, 
it did not lose, but was decomposed, swelHhg at the time, evblvitig 
noasoted products, but leaving a voluminous ttght charcoal difii- 
cuH to' bom. When decomposed by oxide of copper, it gave only 
water and carbonic acid. In cold water it did not dissolve; in 
boiling water it softened, melted, and looked like insoluble mucilage. 
Alcohol, ether, and acetic ficid exerted no action upon It, hot or 
cold* Sulphuric add exerted little action at common temperatures ; 
but by heat oarbonieed it, evolving an agreeable aromatic odour. 
Nitric ood acted btttlitOe vrben cM ; by btair <fi9B0lved it, erolting 
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nUitUA g«0b MwdaUeseU diMolred it wh«(B heMwM afiplM, 
and the sokitioD reoxaiiwd clear on eooling ; by dihidoa, » fiM 
wbiU powder waa defMsiied. 

Po^aiii, with hmit disiolTed ii, and rendered the sokKion turbid* 
but did not cauae any d^Mskioa in 24 hoan.*^Atmaim da OUmia, 
jJiL329. 

36. To aweriain iheAdmiatwrt of Sulphate of Copper in BHad, 
-^la the Obsenmiewr de Liige^ MM. Meylinek and Henamans ha^e 
given three proeasMa for ascertaining the preaence of this salt m 
bread "^he humid way — ^the dry humid^and the dry. The dry 
hwmid, which they pref)^^ consitts in letting fall a drop of ferno* 
pruBsiaie of potassa on a lAice of bread ; whether or not them is md" 
pbate of oepper in the bread* a reddish spot will be formed if th« 
bread be fresh t a blue one* if the bread be sour. Immarae thai 
bread in tima^wataiv the spot will scarcely change aolouri or will 
beeome yeUow if there be no adulteration ; but, on the eontrary, w411 
assume a greenish tint if it contain sulphate of copper. In the second 
caae, expose the bread to the action of amnioniacal gms^ which will 
inimediately change the blue colour of the spot to a pale eilron 
yettow if the bread la pure ; on the contrary, if it bo adulterated, 
the spot first beoomes rtd« then yellow, and fh>m the yellow It May 
be brought back to the red, by volatilising the ammonia, or exposing 
it to muriatic vapour. By the hwnid tooy, we may ptooeed 
either^ i. By treating the bread with acidulated water, passmg the 
liquor through a flannel, and then exambiiag it by the oMnary 
retageate after having neutralited it by ammooht; or ii« By tnating 
the bread whh concentrated alcohol, boiling ; the alo6hol tekas up 
the salt of copper, and a solution is thus obtained, which is to be 
treated with thfe fernnpttissiate* The dry fooy coisiata in bunrtng 
the bread in an unvarnished earthen vessel. A stratum of diflvrent 
coloured ashea is thus obtained, covered with an efflorescence *of a 
mixed green and blue colour. According to M. H. it is preferable 
to treat separately the ashes and the effloresoence; but Dr. Jaeqae^ 
mys, of Liege, regards this as useless, because the copper contained 
in the whole mass may easily be dissolved in nitric add. The 
sohitioa having been effected, it is to be neutralized by ammonia, 
and enough ammonia added to precipitate the alomitta from the 
flonr-and disaohred by the add. The presence of copper may tho^ 
be ascertained by the hydrofimro-cyanate of potass. To determine 
the quantity of salt contained in the breads it is necessary, atfWr 
having preeipitated the alnmine, to dher the Kqutd ; add to it prus- 
siate of potass and of iron, then dry and weigh the predpitate, and 
from this datum calculate the quantity of aulphaia of copper. 

27.^Letter from 8%g. Carh MaMeuad of FoarU to Ffvfmor 
Gmaeri:'-' 
''Siiv^Tha imporlanfie of the naia fiut, in aote alaoHicity. 
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^kkk I co ttn u m ieated in my ktltr p«fa)iih«d in'ApfUy ia tko 
Anlbologia for this year» oblig^ me to make kaamn^ tm the abimt 
subject, tome obserrations not less intereetn^ thin ^it fbrmen 
From the tune when I first obsenred this pbenmMnen, i liave 
adbtred to the Idea, that the electric slate acquired by the f last 
might depend on the evaporation of the aqueous film, which 
always covers its surface. Therefore, to remove so doubtful a 
fact from my observation, I endeavoured lo perform the etperi- 
mentin a difierent manner.' After having fi^uently touched a 
flat piece of glass with atrial plane, without perceiving any sensible 
developement of electricity, I heated it strongly dmt it might get 
rid of the moisture adhering to it ; and having then left it to get 
dry under a bell, which had been previously dried by heat and by 
muriate of iime, I then fi^uently made trial with the eeme plaoe^ 
and never did I see any electricity developed by it, which, however, 
would have quickly happened if the plate had been abandoned for 
a few moments to the direct action of the solar rays. Yet, how* 
ever frequently I saw the evaporation of the stratum of water which 
covered it^ exelnded fit>m the causes of rendering eleotrio the plate 
of glass exposed to the sun's rays» still the touching of the glass 
plate ,with the trial pkoe did not , appear to me a method free from 
all exception* it being too easy to develop electricity either by 
pressure or by any friction. I wished, therefore, to vary my method 
of experiment, so as not to have my observation» if correct^ lie open 
to denial. Having added to the condensing plate a metallic wire, 
Boldeffed at the extremity to a large disc of brass, I placed upon 
this a glass plate, and made the sun's rays fall upon it, witiiout 
their tou^ibg the Vwi of the electrometer. I then perceived the 
leaves- diverge sensibly, and having raised the plate, and thefei the 
colleeling plate, I observed, as was very natural, thfe divergence 
increase. In this way, the cause of the electric state of the glass 
exposed to the sun's rays appeared to me reduced exclusively to 
the power of those rays. If these new statements appear to you 
interesting to science^ they are at yoar dic^osal." — Cario Mcdtenoei^ 
FtMrU, August 18, 1829. 

Mu-^^-On a neio Oxide t>f Manganae, By Mn PWlUps.*— Mr. Rv 
Phiiiips, whilst engaged in examming the oxide of manganese irdm 
Warwickshire, was enabled to distinguish certain parts of itfirom 
other oxidas With which it had been confounded, and to shew that 
it was a new compound of the metal with oxygen. lie has called 
it VarvaeiU. In general appearance, and many ot its propertiesi 
it's^^clo&ety resembles ^ tiative peroxide^ that tSiere oa» be little 
doubt but tltat it has firequently been mistaken. for it. 

This mineral has a grey colour, the tint of which is not remark* 
ablydiflRrttettt ftom that of th<6 wel^knownetystaHized peroxide; 
it is, however, less brilliant. It is much harder than the peroxide^ 
does Ml soil the fingers so WMwht and is Ughtec faitlm proportion 
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rf'4.ae8^tiv 4.81&. • Wh*ii reduced tot)owder arid boiled hi %iitcr, 
a trace of muriate of fime is discoverable. ' 

It loseaf nearly the same by eiposure to strong red heat as the 
peroxide, i. e. about 13.26 per cent. ; but on examination, ft ap- 
peared tbe proporUon of oxygen evolved was much less than when 
peroxide was heated, and the quantity of water more. By dose 
analysis it appeared to consist of. 

Manganese • . . . . 63. . , 
Oxygen ..... 31.6 

Water 5.4 

100.0 

Or two atoms deutoxide, three atoms peroxide, and one atom water. 
Mr. Phillips gives the following view of the known compoutids of 

manganese and oxygen : — 

M. o. M. o. 

Protoxide . . . 1 + 1 2S+ 8 
Deutoxidc. . . . 2+3 28+12 

Peroxide . . .1+2 28+16 

Red oxide .... 3+4 28 + 10.66 
Warwick oxide. . . 4+7 28 + 14 

Manganous acid . . .1+3 28+24 

Manganesic acid . . 1+4 28+32 

So similar is the new compound to some of the old-weli^knoik^ 
compound of mBnganese^ that at first some difference of opiniMi 
as to its nature took place between Mr. Phillips and Dr. Tumct ; 
which has» however, been removed by expernuents made by* the 
ktter, with a true specimen of varvacite. — PhiL Moff. N.S^, v. 209, 
vi. 281. 



§ III. Natural History. 

1. On the Direistion of the Roots and Stems of PlanU.^lMBiuh' 
Ject has been examined closely by M. Poiteao, who, in his M^moive^ 
ooMiidcrs several facts, and some theories. He first v^vs* to the 
well-known experiment by Mr. Knight, in which seeds^ made to 
grow on the circumference of a revolving wheels threw out their 
radicles in an iuclined direction from the centre of motion, and Ifoeir 
phumda in an opposite and equal inclined direction towmvds the 
centre of motion. This efiect, M. Poiteau says» is simply dueto 
the exertion of a physical law, namely; that when a heavy body is 
projected into space by Any force, as the centrifugal force, in ^ 
experiment under consideratwn, the heavy extremity precedes the 
lighter. Now, the radical extremity is of greater specific gravity 
than the leaf end of ,the phmt, and consequently^ in the wheeDex- 
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perinaent, tends ouivatds. The experiineai» iherafece, bl^ootl|ilIg^ 
to do with the natural direciioa of roots and steois*. . 

Another theory considered is, that which views a tree or plant, 
not as a simple individual, but as a union of universal independent 
p^ts, arising each from a bud ; the bud being then considered 
as a seed, which, under developement, produces latent roots tha^ 
descend, or tend to descend, towards the earth, and constitute the 
iibres of the wood. In support of this theory, M. Poiteau quotes 
the Rhizophora^ growing on the borders of the Mahuri at Cayenne ; 
the trunks of which produce roots at different heights, atid are obli* 
terated at the parts inferior to these roots, because, according to 
M. Poiteau, the fibres of the lower buds no longer descend to the 
bottom of the tree, but become and constitute these aerial roots. 
The same is the case nearly with the Ludomafuniculifera^ a plant 
of Guiana^ described by M. Poiteau. Many palms have their stipes 
sustained by aerial roots, of which the most receqt are the lowest : 
to explain this fact, M. Poiteau remarks, that the growth of the plant 
is from \?ithoat inwards, from which he concludes that the youngest 
woody fibres, being situated within, their prolongation, should be 
less than that of the more ancient fibres. — BuU. Univ, D^ xiii. 74. 

2. On the Nature and Character of the Potato Root^ and other 
Vegetable Bulbs. — ^A particular investigation of the internal and 
external organization of the Solanum tuberosum ^nd HeliaTtthus 
tuberosum has been undertaken by M. Turpin, in consequence of 
wfaioh'he -ha^ been led to lay down the particular distine(iYe^a« 
saaters of the stems and roots of plants, and to class the two V^ben 
abcnre tbestioDed with some others as true vegetable steins. 

< The eteential character of roots, in whatever medium the lailer 
me^ be developed, is the entire absence of vi^ nodes, or of those 
points generally expanded and disposed symmetrically, and in. deter* 
minate situations on the surfaces of stems, and consequently of the 
foliaceous appendages which always accompany buds. The multi- 
plication of their fibres is always adventitious, has no determinate 
regularity, and may take place from any part of their surface. 
' The 'Essential character of stems, whatever the medium in which 
tbe Ittttet are devdoped, is the occurrence of vitid nodes; disposed 
symmetrically, and constantly bordered, or acoompanted by a fibra- 
eeetis appeodage, which is sometimes reduced to ks mdiments, 
01%' indeed^ almost absorbed. Buds and bulbs grow from the3e 
Niktl nodesir which are their true receptacles. 

A'lofig and accurate series of observations are then gonetialo^'by 
which it is ^ewn, that the roots of the descending p«rts« and the 
advtontitiDas^ fibres of the potato^ never do, under wmy circiMOET' 
stenfiesi tfeMckefti, so as to produce a tubercle^ sach as could be 
^led'ftpotfito; «nd thai the same is the case with ^^MelioTUkm 
tuberenut or Topimambour, 

True stems, which arise from the lowemwst vital nodes or buds 
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upon tb» motiicrstam of ^« pluit, when tii«y^ travel and lengthen 
themselves under ground, and become thickened at the^ extre- 
mifeies» produce the tubere of the potato and topUMm^aur. The 
potato* like a atem, oan ramify, and has produced succesgWe mmi- 
fioations below the surface of the ground up to four generations, 
all of them apparent, and produced one upon another. These 
four generations are rigorously comparable to the branch of a tree, 
on which were the shooU of 1826, 18S7, 1838, and 1839. 

M. Turpin then descvibes three sorts of existences, or modes of 
being, or three individnal systems, which are observed fay the 
microscope, as conjoining to form, by simple agglomenftioiH the 
substance of a potato. The first existence is found in the prodi- 
gious quantity of distinct mother yesieles, white, bo(1, transparent, 
and nearly spiherioal, which, being placed iu an irregular way, with 
respect to eaeh other, have insignificant and irregular spaces be* 
tween. The mass of these vesicles is called, in Tegetablea, the 
cellular tissue, and in potatoes is, in fact, the starch. In those 
which are ovaria, exist others, representing the future ceUnbr tissne ; 
the latter ans called globuHne. The second system consists of 
certain intecaai fibrils, either simple or compound, which orighistey 
extend and vegetute amongst the cellular tissue ; these constitute 
the vaeoular tissue. The third system exists in the general mem- 
hra«e which luvests the whole, and indoses, but without limitatien, 
the vesicles and the fibrils : this is the coticular system. 
. These three exbteoees have a perfect individuality, and never 
change their nature ; hot the cutiele is remarkable, for that natuiv 
atema to baive placed in it the power of restraining, in e^^ery way, 
the blind aaid uneertain devidopements of vesteoiar or vaseokir 
systems which vegetate beneath it 

Each vesicle of the cellular tissue, and each fibril of the vascnkir 
system, has its particular vital centre of vegetation. Each of these 
elementary ^rstems lives, increases, and propagates upon ite ovm 
account; at the same time that it is subjet^ to make part of a 
more compound individuality — namely, that of the plant. 

This multiplieity of particular lives, or distinct individuals, hi the 
composition of the masses of vegetables, explains how the IK^ of a 
plant is equally spread over the whole of the living part( and how 
Immr any of these points may be developed the germkiatlon of 
an adventitiotts embryo, and oonsequenUy of a new plant 

M. Turpin then applies similar reasoning to animal systems^ 
and endeavours to shew there, also, the ^cistence of independent 
vital centres* on of individui^ities which, though sprite distmct, are 
made to hold the place naturally belonging to tliem in the ooinpli* 
eated animal syatem ( and in thus viewing the subject he says, 
<« I think I have tombed the most importont point in the orgnno* 
graphy and physiology of organined beings.*-^Afem. 4u MutSum^ 
xix. p. I* 
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8. PaeuMfff CvUi^MUvm ^ Ptdtd^e^.^X ¥muh solditr plK«4 
half m d^iSifii potfttoM fti lh» bottom of a cask upon a layer <yf«&iid 
and fre«h earth, three or four inches thick $ ivhen the «ta)k» had 
ri9^n a few inohety he bant them down and covered them, four or 
fi.¥e inebea deep, with the earoe minture. He eonthiwid this opera^ 
lion until the cask was full Six or aeven moDlhs after, upon 
emptjiiilg the vessda, (which stood in a eoort-yard,) he fomd 
that the half doaea of potatoes had prodvced an enomiOHS quantity 
of new ones from the portions of the mother stems whteh hid been 
aueceasi^ly laid d<^wn and co?ered.^-Jotir. du ComutU. UmuMet^ 
1829, i)u W. 

4. C^rteta Phenomenon in VegeiabU Pky9Mogy.**4&^ Alix, of 
St. Valecy, near Somme, has in his possession an app]e*tree the 
source of which is unknown, and the age sopposed (o be ibrty 
years. This tree, which perfectly resembles the ordinary appte- 
txee in its leaves, and the disposition of its flowers, difibrs by the 
flowers being deficient of petals and stamina, but poesessing \tt- 
atead fourteen styles and a ealix with ten segments, eoitnected 
balowt but disposed in two alternate ranges. The peduAele of the 
flower is woolly, and the styles, being slightly hairy at the base, are 
Burmoaiiled by a very viscid oblique stigma. In consequence of 
the organiJ^ation of these flowers, the tree was sterile, until, it hav- 
ing been suggested that artificial fecundation could be eflR^edby 
0ieai»s of pollen taken from other i^le-trees, die troe waa ntade 
to pfoduoa fruit Since then, it has become a sort of flMtival in ^le 
country to render the tree productive ; and those of the neighbour* 
bood who feel an interest in the progress of tlie trte, when it comes 
into flower, so soon as they meet with a perfect apple flower else- 
where in fine dry weather, they pluck it and i^ly it to one of the 
flowers of the stefile tree, and leave it there until it hWn off\ then 
the pemcqi distipguishee the flower by attaching a coloured ribbon 
iait, BO that in the autumn each may know bis apple. 

The apples differ much from each other in their size, taste, and 
caloMr, beeauae of the variety in the trees from which the perfect 
flowers were taken ; but they are all distinguished by a degree of 
aontnaetioo,. situated nearly about one-third from the end. Whhin 
eacb<^|^eare fourteen cells, situated in two horizontal and parallel 
planes ; five of these are disposed as In theordhiary apple, in the 
middle .of the fruit ; but the other nine, vrhich are sinalleri are 
nearer to the top of the apple. Each ceN does not always coutain 
^seed; the number of the latter varies from three to nine^ The 
Brrangemmit of these cells has some anak>gy with the appeai*aifoe 
which., two apples would present if fasten»i end to ^d, tAd of 
which the longitudinal seotion would present the 4lgure of a leaf 
in the shape of a violin or pandurifinnn^ 

Wildenow, Ponret, and others, have described unisexual apple* 
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trees, in which the petals and stamina fRrene ^s^;^^j^ixtfcV4ifi«r 
from the tree of St. Valery in their fecundatign };^wig ^^^litAlhy 
the viciaity of other apple-trees, and in having only «. -fiverlleAVlod 
calyx, from five to ten styles, and five cells in the fruit<« ,,M#(3S1- 
lette de Clermont explains the present case, by the»,theciiy ofiiunt'- 
tions and miscarriage developed by M. De Candolle. In -^applyil^ 
this theory to the tree in question, it must be imagined i^a^tlmg^is 
the flower of an ordinary apple-tree, from which are deyelop(B4 itfo 
other flowers, which, instead of being supported on separate pe- 
duncles, must be considered as joined together, and at the same 
time conjoined with the simple flower from which they hav^ ti»0jr 
origin; and this in such a manner, that the soldered ovaria ofjlt^ 
two upper flowers are superposed and .soldered to the / ovaoofln. ;of 
the inferior flower, a style and a cell being at the same tuna, . sup- 
pressed. This natural monstrosity, therefore, is the prodliQt /0f 
tliree flowers soldered together, in which there is at the sams> Unfie 
suppression of the petals, stamina, a calyx, and a .pistil. •^;.'Xybe 
examination of tlie fruit leaves no doubt on thb subject,* and 
evidently proves the truth of M. Clermont's hj^^ihmi^'r^Retme 
Eiicy. xliiL 762, ....,,„ ,i 

5. Effect of Iodine upon Germination,^ k series of oompfflrfltiiie 
experiments have been made by M. Cantu, upon the.gseKmilif^Mfli 

and veoeiaiioii ofpluiits iiiuistened with water, solution of chlorine, 
and solution of iodine ; the latter of equal density. .The fbllc^^l^g^re 
his conclusions: i. Iodine is generally more effectual thai^^9pi|S 
in facilitating the germination of seeds; ii^ iodine prpduoes. this 
effect by stimulating the germen of the seeds in the same manoc^ m 
oxygen and chlorine ; iii. Iodine is absorbed by the growing .plaiHt 
but, by its affinity for hydrogen and the ppv/er of vegetationiis>9Pi||i 
converted into hydriodic acid ; iv. The gei^mination of se^SnWjMqh 
appear to have lost all vital power, may frequently be, e^it^d'cby 
iodjup^— J?u//, i7«ir, D. xii. 74. .. ,.h- ♦.-.».< 

6. Preservation of Seeds, — M. D'Arcet has preserved corQi'^i^biQli 
had been infested by weevils, for a considerable time, by.puttipgcii 
into vessels previously filled with sulphurous acid. All thQ,H;ee>^to 
perished, aud the corn ceased to sufler. In this manner in^eols im 
seeds may not only be destroyed, but their presence prev^t^df? 
Aa it might be inconvenient to burn sulphur in the vesseU^tailiWi 
filled with sulphurous acid, we will indicate another m^Ahod at 
replacing the acid» and obtaining the same results. AU.;thftt lim 
necessary is to powder tlie seeds well with flowers Qf;Mjl|pyiM»i% Mwfi^ 
they Are put into .tlie bottles or other vessels ; or, after k^vmgifi^ 
th^ seeds ipto a bottle, the sulphur may be added, and Ihe Mibok« 
well shaken together, so as to bring it into contact with tiaUtiuii 
seeds. The presence of the sulphur will prevent entirely the 
attapks of insect^. — Journ. des ConmuK Umdles^ 182^, UvHi- • « i 
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^ 't'.^Ki^md 'hardp kinds of Olives.^'two new'spe^^ o?1Tic 
4>ll»© hfete he^n^ di«covered in the southern district of the Crimea; 
Ihit'diBedyery fHIl render it practicable to rear this useful tree in 
fduch inai^ northerly climes than has been hitherto possible. The 
•h(N>t^, which were planted in the botanical garden of Nikita, have 
Mted through one of the hardest winters ever known, though the 
Bev^lty of the weather would have been fatal to the Italian or 
Ffeheh oliTe. — New Monthly Mag. xxvii. 438. 

- B, On a dangerous Plant growing among Water- Cresses. — The 
pmcambent water parsnep, or Sium Nodifloruiiiy is a dangerous 
fykini of the umbelliferous class, which grows mixed with water- 
creimes in springs and streams ; when not in flower it so much 
fMemM^ the latter, that it is with difficulty distinguished except 
by a hotElnist. Water-cresses are of a deeper green and sometimes 
spoit^ with brown, and the extremities of the leaves are more 
T^lind, and especially the last leaves, which are in pairs larger than 
the others, and undulated at their edges. The water- parsnep, on 
the eontmry, is of an uniform green, the ends of its leaves are 
longer and narrower, conical at the extremities, and toothed at the 
edges. The best method of knowing them well is, to examine them 
ffi July, when their flowers are expanded, and when they may be 
^hiMrotighty distinguished from each other. 

' 9. Habits of the Egyptian Scarahaus, — Frdin the 'Kfotes^ofa 
IVilvdfler in the Libyan Desert : " October 12th. Being on watch 
ihk irfght, r caught, for the first time, the Scarabeeiis ateuchtts sacer, 
wr idmfer, with which the imaginations of the ancient Egyptians so 
fhsqueofly busied themselves. My attention was attracted by a 
noise tlose to my side, and athwart the darkness I discovered a 
]lM^ rolling ball. Conceiving it to be a cral) or land tortoise, I 
I0bk it into my hand, but found it to be nothing but a lump of 
horse-dung, and immediately aflerwards I perceived a similar ball 
come rolling towards me. Upon holding my lantern down and 
MtfiiiCely examining this strange machine, I found that it con- 
eeai«d a large black chafer, who drove it forwards by means of his 
long' hitid legd ; and as it proceeded it gradually increased in size 
h*f the continual accumulation of sand ; this indeed became so con- 
afd^tlttble at last, that the insect itself was scarcely perceptible. It is 
mere than probable, that the Egyptian priests took advantage of this 
deception to mystify their followers, and that their veneration for 
the ohtftfer, or scarabsus, arose from that circumstance. Upon a 
ftirlhei' exammation, with the aid of my lantern, I discovered several 
anianftted bath of a like description more than three inches in dia- 
vsktet: My Arabtitn companions, however, did not appear to take 
noUce of them.**— iV: M. Mag, xxvii. p. 482. 

10. MModijfkUting Insects for Preservation in Cabinets,— Thin 
OCT.— DBC, 1829. 2 F^ 
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mettod -Doiunato ia taoleabg the hnseei m a paper of thin wooflen 
fata* and «xpQBipg it for ene or two fieceada to heat near the' lireb 
The he^ itnoiediately kUb inseoto the most tenaQiOQs of life. Tha 
proecfla doea not aUef the moat delicate colours ; but if tha haafc be 
oontmued too loiif , the wings and other parts of the body begm ia 
mnnkl9.-^BvlL Univ. B. xviii. 319. 



11. Ntw ApplicaHwu of Ckhrids of Lime.'^This 
is daily findiBg new applications. In France, a very important one 
appeara to be, its application to silk-worm houses. A moAa- 
jrate use of it in some very strong cases appears to have pra^ 
served the worms in health even when they were purposely pot im 
contact with diseased worms. As an ordinary apphoation* it seana 
to be sufficient to put about an ounce of the bleaching powdev inio 
two pints of water for each quantity of worms obtaiMd irom an 
nuooe of eggs. This is to be put into a pipkin in tha middle «if the 
plane where the worms are, the mixture agitated, the dear liquor 
withdrawn, and sqf)ruikled about the place two or three tiaiefi in 
each twenty-four hours, according to the state of the air. Fresh 
water is to be added in a similar way to the undisscdved poflion* 
which is aot to be rejected until it has lost its peculiar smeH. 

12. Preeervatmn of Meat and Fish ky Meam of Joe^^-^kwie va^ 
perimeots have been made by order of the Council of Health of the 
Prefecture in Paris, relative to the preservation of meat and fish. by 
»eans of ice. The experiments have been varied, both as tO( thie 
time during which tlie application of cold was oontimied, and tha 
nature and state of the substances operated with. The residta vena 
as fellaws ^*^* Fresh meat of every sort, and also fish« may bapsar 
served in ice for a long time without suflfenng any aMeratioo. 
ii. The {facing these substances in ice, when in a putoefiiciive Slala, 
will stop the decomposition, iii. Substances which have h^arputm 
a fresh state into the ice, and kept there for a longer m shartfir 
feriod* when withdrawn end exposed to Uie aetioa of t^ «k pn* 
jtrefy with great rapidity ; if the temperature is rather conajdecahWt 
erven a few hours will suffice to bring on putreiaetiony and Mftdar 
the substances unfit for food. iv. When these substanoea Ma 
jtoekicd inmodiaiely afler being taken from the ice, tfaeji aot;4>nly 
jdo not lose any of their good qualities, but 4re more ieadtf and 
delicate than if the> had not been so preserved. 

13. Totnan of the Jrieries. — M* Aoiusat has lately describedito 
the Academy of Medicine at Paris, a process which he proposes to 
be used in plutt of ligatures to the avterits and veins* when 
ihese vessels aae divided. The method eonsists in subjecting the 
artery io torsion, and has attcceedad beyond his expaoNHlioA. U k 
aa follows :-^Wben the artery has been exposed and out, its firee 
^ttfemily ia to be laid bald of by a assail piacevs, wbiah dosei on 
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it ky • spnnff ; tiien applying more oc less fimcei tbe artery w* to'be 
drawu. until five or six lines in length hsve been sepaimtetl firom the 
flesh ; then, by means of a second pincers, the euitonnding tissues 
are to be forced upwards or downwards, so that the artery shall b^ 
perfectly isolated from the nerves and other soil parts, which might 
have been laid hold of with it. That done, a rotatory movement 
is to be impressed on the artery by revolving the pincers between 
the fingera, and this is to be continued until the portion held by the 
instrnmeat it broken ; the hemorrhage will then be arrested. Whe& 
an artery is to be twisted, it is well to fix it between the finger and 
thumb of the led hand, and then four or five turns will be sufficient 
to break it. When it is lefl free, the torsion extendi up it to the 
next branch, more turns are required, and the operation prolonged. 
When the twisted artery is led to itself, it becomes tense and vibrates 
in accordance with the pulse ; when dissected, the twisted part is 
found to be solid, and the inner coats are found to be broken, as 
in the application of a ligature ; but besides they are puckered^ 
and Ibrm a sort of ct^l-de^ac, or valve, against which the blood 
presses. 

M* Amnaat has made many experiments upon thia mode «>f 
closing arteries, with great success. He has applied il twice in 
human beings ; once in a case of amputation at the knee, and once 
in a ease of extirpation of the testicle ; in both it was petieetly suc- 
cessful. In his experiments upon dogs, he has tied the crmmlarterv 
on one eide, and twisted that on the other : two of the animals died 
§tcm hesmorrhage occurring on the side where the ligature bad been 
applied. One advantage urged by M. Amusat in favour of the 
ptpoceaa is, that the artery is always operated upon free from the 
nervee and neighbouring parts, whilst ligatures ofien indose these 
parts and produce serious evils ; he adds, also, that ligaturea are 
rarely drawn tight enough, or well practised. He thinks that the 
process may be substituted, with advantage, for that of tying; 
u Becanse it is simpler ; ii. Because a single person can do it, 
requiring no assistance — an advantage of great importance in 
ptressing cases, either in the country, or in battle ; iii. Because it 
offers great advantages in the immediate re- union of the parts 
affected. 

M. Arausat's process has, however, been very much canvassed, 
and opposed by other members of the Academy ; some stating that 
it was difficult of performance, and occasionally dangerous ; others 
that it was old, and others that M. Amusat's observations upon the 
process of tying were not oorre^. — Bzdl. Univ, C. xviii 459. 

14. On Metallic Ligaiuru4^pplied to^rime<.-^Mr.Lerot has lately 
beer^ ltd to ascertain the value of a suggestion thrown out some 
years ago by Dr. Physick, of using leaden ligatnres. The idea arose 
from ooueidering, that in numerous cases, bullets^ buck^ot and 
)ead> would remain in contaot witk aiinost any tissue of the. body, 

2 F 3 
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Wtthoyt pi*6addrtg ftritiftlSbn or unpleasant conseqtienefe^, fenfd 'that 
for in iiitfeBtiite period. ' ' 

*' Mr: Lenrt lAid bate the right carotid artery of a dojj, add after 
separadnp'it carefully from its accompanying nerve and veitr, 
passed uwdfer it a leaden wire, which was then firmly tied. Both 
ends of the wife were cut off, and the sharp point bent down. THe 
wound was then drawn top^ether by a few stitches and adhe5?te 
strips. The animal was left at liberty, and being exanihied iifteir 
dome days, the stitches were found alcerated out and the wound 
open ; it had filled up from the bottom with granulations, but tfa^ 
edges were wide apart. With tight dressing it healed entirely, in 
^bout ten weeks. A few weeks after, the animal was kilfed and 
eianifned: a small cicatrix existed in the skin; the lead wa^ fo*nd 
Afi the situation in which it had been placed, by the side of the irem 
and nerve, perfectly encysted. The artery had been renMJved 
entirety, fdr the space of half an inch. Not the slighlest trace ^ 
inflantmation existed in the neighbouring parts ; on the coAtrary, 
they appeared perfectly natural. The lead was inclosed iri a dense 
cellular substance, which formed for it a complete cyst ' 

tn fbut other similar experiments, not the slightest departure 
fVbni the former appearances occurred. In every case the lefed 
became inclosed in a cyst, and the neighbouring parts remainefd ^pet?- 
iVctly healthy and natural. The lead having answered so* WdVthe 
experiments were continued to ascertain whether that metal "Was 
peculiar in this respect, or whether other metals were as innocuous 
ih ^milfllr circumstances. Trials with gold, silver, and ptafliiuita had 
exactly the same results ; from which Dr. Lerut concludes, thai the 

Slan of tying the arteries with lead and the other metoh is free1¥otti 
anger, and tnay be productive of some peculiar advtttttag^.-^ 
AmtT, ixncrn, Med, Sciences, ' • 

15. Metallic Silver in ike Animal Tissue, — A person who hi*i 
taken nitrate of silver for epilepsy, was cured, but afterwardsdled of^ 
diseased liver. His skin had, however, previously eeqiiired the 
bluish tint now so well known as communicated by the tnledicAl toe 
ibf nitrate of silver, and therefore, after death, the body was' ex- 
amine t It was fbund that the internal parts, also, had undergone 
tntn-e or less fchange in colour, as well as the skin. M. Bmiide 
•utidertook the Chemical examination of the plexus chorkwd and 
the t>ti:ncreks, and found both to contain notable quantiliesof stHw. 

16, On the Br*ffotof Mais, or Indktn C»wi.— M. RouKrt has 4eritten 
onithis stibjWt; and his memoir has been repcirted tipon (o the 
Royal Academy of Sciences. This ei^t does not ri^ietobte that of 
ryehi' i« Ap^e^rance, bdt produces similar effk^ts. Pigs whd "feed 
tinort it,' h>Se Ihieir h^r, ahd th^ir" ' posterit^r Httibs fi*e^^HtIy 
bifeortife paralyzed: WKh mules the half falls off, the ffeet^ ^ell, 
and' they ft^e^jtftti/tly Hose ^*tot< wweh^nifV^ Ihfe latte*' are, ^ene- 
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i»Hy^ r^rgduc^ when the animals are bft i;^ pasture , iPp^Uor 
nourished by such grain, often lay eggs which are without, shells; 
fOf^ M* Roulin conjectures, because the ergot causes a cofivukive 
contraction of the oviduct, which expels the. egg before there has 
been time for the calcareous matter to be secreted upon its surface. 
This disease in the mais is not known, and does not exist in 
Mexloo or Peru ; and when grains attacked by it are conveyed 
begco^id Paramos, or the regions of eternal snow in the Cordilleras, 
»they majf be used without inconvenience or danger. — Rcvu^ Eiicy^ 
^Wxu 169. 

17, Pomoning by Strychnia, — M . Guibourt stated lately to the Apa- 
(demy of Medicine, that having observed a dog in violent convuf- 
sipna^ inconsequence of eating one of the compound balls, containing 
strychnia, or vomica-nut, which the police use to destroy wandering 
^animals, he forcibly made it swallow powdered nut-galb« when the 
p^u^cular convulsions immediately ceased ; ipecacuanha was then 
given to the animal, but the latter could not vomit ; the next day 
milk was given to it and manna ; after which the dog reppv^red. 
Mm Caxentou said, that the infiision of galls was a verv efieiqtual 
'Oppoi^ent to vomiting, and that he had observed it destroy, the 
ppwer of emetic tartar. M. Orfila has already advised the, adnii- 
uistratiou of this infusion, in cases of poisoning Ipy oplun> an4 salts 
jp£ipQrphia.-^ByZ/. Univ. C. xvil 60. 
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. a^. Oa VegdO'Alkaline Poisons, and the Neuiralizution qf.thetr 
rPower^ — In a menK>ir, read by M. Donne io the Academy ^ofSci- 
(m^^ he states, that morphia, brucia, strychnia^ &c., . i:;oipbine 
with^chlprine, iodine, and bromine» to form distinct comppijpcts. 
These are true chlorides, iodides, and bromides, ond maf be de- 
composed by the acids, and the vegeto-alkalies separated, tt ap- 
ices, also that these compounds are innocuous in comparison with 
.thehc, bases, and that the compounds of strychniat when given in 
,d<>sea of 2i grains, produced no effects on a dog, whilst half a 
.giraippf pyre strychnia killed a dog of much larger size. 
^.. Experiiaeyts were then made to ascertain the power of cblpriAe, 
.ipdine,«nd bromine, as remedies against the poisonqus properties 
.l^f jthf substances mentioned ; and it was found,, that if amy o(U^e^e 
^^ub$;(alnices w^re injected into the stomach after stryclu^^.^pf^ in 
4ui^h period of time as had not allowed of sufficient, a^sprption 
of the latter to produce death, then harm was prevented. In seven 
.^perim^ts of thie kind, ^here doses of one.and> two grains of 
, veratria had been given, the animals were saved from death by .ad- 
i.minifteiring tincture of iodine. Once death .took, place ;when ^e 
.antidote wa^ given eight pr ten minutes after the poison. ; an^d^in 
/3noth^ case the tincture of hipniiue given immediately afti^r. ^he 
:p4miqistratipn of a gTaji> of atrychnia, faiW to, save th^ a^^walj 
^Whefi Hm innpcH]9uaiH)nH¥^wd^^9^ycl^pia.WiM;«d^6{xu^Qs^9lhy 



Digitized by 



Googk 



8UJjftJricltt5ldM\d thfe MitphWe formed givieii to a dof, HWUfefl him 
fii IMS tfttin aif hwrnt. Most Of tli«e oorapo«BdB ery»ttUlze rt^lM^ly, 
itnd hftvie t>4rticti!!ir ch&rttet«rs. They aw all d^Htompesed by axMs. 
*— Bt/W. Unh>. C xvtii. p. »89. 

19. f7rrpwf«0)mmoH Sbl^ in France. — ^Anaccoanthas bfewi gCren 
to the Academy of Medicine of certain impurities in common salt 
M. Cosmenil, of Hheims, had written to M. Planch^, staling, Ifcat 
the trait used at Pere-Champenoise and the neighbourhood had 
caused serious injury to the inhabitants, and that, in a popidation 
of 2400 persons, 400 were ill. These patients were afflicted with 
▼fofent choHc» accompanied by swelling of the fkce. Mw Oosmeujl 
examined the salt, and, according to his experiments, found in It 
bromine, bromide of sodium, iodine, and iodide of potttsaiunu 

At the same sitting M. Laugier 8aid» that whilst preparin^^ muri- 
atic acid, in one of his lectures, from common salt, heoblaificdaiarge 
quatitity of iodine upon the addition of the sulphuric acid of com- 
tnerce. M. Orftla also had met with the same ciroumstance. 

Several of the members have been charged with thts lamination 
of the salt ttsed in Paris. M. Baruel had met with seme «ontaimng 
iodine. His process of detection consisted in diluting a little iibur 
paste with water in a glass, adding to it a drop of chlorine solu- 
tion and a drop of sulphuric acid, and then putting some of the 
suspected salt into the mixture. If iodine or its compounds were 
present, a more or less intense blue or violet colour was produced. 

M. CheVallier had examined many specimens of salt which had 
been Seii^ed, but had not (bund iodine in any of them. Some of 
the spetHmens had beeti adulterated by the admiiture of sulphate of 
soda.— -Btt«. Uni'b. C. xviii. 478. 

SO. Application of Iodine to Scrofula, — ^The fbllowliig is part of 
a rep<t>n; by MM. Majendie, Serres, and Dumeril, on a m^Kioir^iby 
M. Lugd : ** M. le Dr. Lugol has treated 100 scrofulous cases^ at 
the HospH^tSt. Lonis, within 17 months, with iodine alone; at the 
end of the last year 30 still remained under superhiteitdencev 30 
had left the hospftal very much improved^ 86 had gone away ct>m- 
pltetely cured, and in fbur cases only did the remedy seem quite in* 
effleadious. ' l^e author concludes, (vdm this mass of experience, 
that fbdine shdukS be considered as the most powerfal And. effica- 
cious ir^emedy In scrofulous eases, since it has eonstantly aireated 
the prt^gres^ lof the disease, or at least has exerted a sakitary ac^ 
tlon upbti the tuberctkYous tumours where it has tiot decfdediy pro- 
^obM their ctn-e ; and therelbre, thw in that point of view only its 
IfltrddYTctioh into medicimte is one of the most valuable aeqUieitionB 
the healing an has made fn late tlme^.*' I'he reportem say they 
aife Me t6 bear witness tb the curative power of k)d\ne in Ihese 
cases, and eotYSider the metoHi^i^ and exi^ti^dns ^ Dr. Lvgol as 
highly n*eful.— JBetme Ency. xliH; 767; 
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81. On Sulphur Jbund in Gypmtiu-^yfbihi digging a well at 
Ma]Tezy» near Narbonne, sulphur was fiiund iu soft masses of a 
clear yellow colour, iight, having a scaly structure, adhering to the 
tongue, and taking a good polish by friction. The gangue of this 
sulphur was a hard bluish fragile clay, containing traces of bitumen. 
The sulphur contained about a tenth of bitumen and carbonate of 
lime. No sulphur was found in the quarry of marly gypsum at 
Malvezy, but the recent gypsum always possesses a decided odour 
cf sulphuretted hydrogen, and by exposure to air becomes covered 
with an effloresrence of sulphate of soda. The two strata of blue 
marl which traverse the quarry are full of sulphate of iron. 

The sulphur of Malvezy is found beneath the gypsum ; the blue 
clay containing it is connected with the g^-psum, and thus makes 
part of the lower system of the second fresh-water formation. Sul- 
phur, having the same characters as that of Malvezy, has been 
f^nnd at the old plaster works near Vidilharn. 

The particular state of this sulphur shews, that it is the result of 
a deposite formed by the decomposition of some mineral sulphuretted 
water. I believe it is certain that this formation of sulphur lies 
upon the first fVesh-water formation (lignite and plastic clay). — M. 
Toomal. — Joum. de Phamiacie. 

22, Falls of the Niagara. — The American papers state, that part 
of the great fall has gone down into the chasm below, to the extent 
of about an acre of the rock, on the Canada side. The curve called 
the Horse-shoe has been thus much extended. The Table rock is 
not injured, but immediately above it, in the shoe of the falls, the 
range has become much more straight. The launch took place at 
nine o'clock in the evening of the 28th December last. 

28. Thav)i7ig Power of a small Stream of JVatcr. — M. Huber 
Burnand went to visit the glacier of Grindeiiwald ; and the vault in 
it, out of which flows the black Lutschine. This vault far surpasses 
that from which the Aveyron flows, and was estimated at 50 feet in 
height, and the front of the glacier there at 300 feet. The torrent is 
of considerable size, but at the time of the visit part of the bottom 
of the vault was dry. On entering the vault as far as the river 
would permit, day -light was seen to pass through the roof, and at 
the place was an enormous tube of ice hanj^ing from above, and 
ready to fall. The cause of the tube, and the appearance of day- 
light. Very soon appeared ; for on leaving the vault and climbing by 
ladders and steps up the outside of the glacier, so as to arrive at the 
top and outside of the icy structure, and about 1 50 feet above the 
river below, a cavity or crater wus seen in the ice, which, upon exa- 
ixiination, proved to be a perforation formed by the action of a small 
stream of water, heated. by the sun, and descending from the supe- 
rior part of the glacier. This was a natural illustration of the fine 
idea of M. Venetz, applied in thr Vn])py of iVt r^v- * The stream 
• Quarteri^ Journal of Science, O.S., vol. xv. p. 390. 
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fuzed and pierced the ice, that it now fell through the nx>f of tliB ■> 
vault, Je(^nt)i^i«U'e««i.. below*.. The eavity fonnad, wkidi had' 
projj^blyi.be^ni^lf^ged by the current of the air, waa a little ooBi»^"> 
califitHp orifice, ^d then vertical and cylindrical apparently te the ' . 
vaMl^n )[tA< diameter, at the mouth was perhaps 24 or 30 laet^ • 
but.^ilitUe way down 12 or 15 feet It was through this tha* . 
the. liffM" hafd entered the cavern beneath, and the tube of io» - 
whicb^ {geared below was probably a ring of ice detached from ikm 
bottom,,^ .the welL M. Burnand thinks that the crater wilt go on 
enlafgiug«ia4id that gradually the vault, out of which the river issues, 
wilLbersq^aratod from the glacier, and stand like an enormous aorii . 
alone. 

Ailer this he proceeded to a very beautiful natural icy cavern 
forqied iv aootlier part of the glacier. The place was peif^tly 
clear, and illuminated by the light which passed through eDoranoaa 
mas^S of ice ; the ice was of a greenish colour. The place wms of 
extreme beauty^ and presented a view at each end over the neighfi 
bouri^ country of the most extensive kind. It was oondudeid th«t * ^ i 
a fe^.wfeks <^ sunshine would destroy the whok.-^i?i6. JJmv* : • 
xlii,.p,!;i2. ... 

2i^,^€ieq^Qlogicai Influence of Terrestrial ElectricU^. — ^This .. 
subject b^ ^en treated of by M. Carlo Matteuci, df Bologna^ who 
endeayjc^c^ U^, ^und certain explanations of natural phenomena ) 
upoft .the ,^ig>po^4 aiu^umulation of electricity upon the satfaoeior 
the Cf^tb. He considers that there is accumulation of this power . 
upop.paJc^icMUr loci^i ties, the electricity itself being developSad by.' 
evapo];ati/7P, ope other circumstances upon the surface, or byinteroBl • ' 
chemiqt^l a^'tion, and when developed, being retained m |>a«taoular> :. 
situations by thi9 uon«cpnducting power of Uie neighbourhig eaftk^; :.< 
This noprconducting power is supposed to depend either upon tin • 
particular nature of the ground, or upon its becoming dry by evap»» 
ration^ and ^lercfore, it is said, it is rather upon elevated and isoialed . > 
places than upon plains, above rocks than over forests, in siuxmer* • 
than in winter, and in the middle of the day than during the night, 
thi^t th4;);9^,flltorroy clouds are formed which frequently can only be 
explwieif} by jljerirpstrial electricity. ., .' 

0qp eix»plicati9n furnished by this theory, is considered aa im- «• 
geiiiou^.; Jit applies to those luminous appearances which, six fren •• 
queiiitly Qpcpr iu the atmosphere during the evenings and nighta of * 
sura^ie^^.^ncl are c^led heat-lightning, These are attributed to 
electricitv iprpdi^ced ^id accumulated «» already roewtioqed After . 
sunset, tJbe ]irapQur^ which condense, £brm a conducting stcatUii 1/ 
near the. surff^:^ KVbich serves gradually \o re-establish tho el e<rtric ' 
equilibf;iqm between. the earth, and thp atmosphercL itis e^ffctcially. /. 
in plains,, that these flashes are ^bse^ved, because .the. electrki^ i 
i^ccumubtedi ou hi^ and i^oU^jed yl^ces espapea rapidly inconao^' 
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queHmof lAidr fortn* ioirer ieiivp«niliirey ^nd tK^ '^MiC^^mi-ety ^of 
atino^>herd about them. .... 'j ',,.., r, v 

Sonrtetines these dischargee are suppiosed lol>e V«rf tlow^tful^ 
and-iirhen the earth and air are Tery dry, are th<m$ht capable &t 
prodikchig earthquakes such as occur after dty lieasOfys ; and a 
ver^r ttiicieiit method of aToiding such earthquakes^ h qtloteJ arid 
appfroved of, namely, the introduction of long bars of jymi Into the 
groimd to Considerable depths. These, it is supposed, serve to 
condttct off the accumulated electricity. The Biblioiheque Univef' 
8elU.\trj properly remarks, that it is desirable this accumvrhitfon 
of electricity upon the surface in the manner described, and upon 
whidiihe whole hypothesis rests, should be pnoved in a decisive 
manner. — Bib. Univ. xlii. 8. 

r 

26. Petrified Tree in the Ide of Portlmd,—Ti\w petrified tree 
wasibmd in the western quarries, nearly half a mile from the sea- 
shote, <snd at near as can be judged^ about 200 feet above ^e level 
of the isea^ and about 10 feet below the surface : these petrifkctibns 
are iound in a sort of bed, or layer of black mould, which in sevne 
part appears like burnt wood-ashes, and is from I to 2 feet in thi<ik- 
ness between the beds of stone. The bed of stone above it » about 
from 1 foot to nearly 2 feet in thickness, and above that bed, up to 
the surface, is composed of shingles and slate stone, which is 'very 
hard, and is made use of for coYerin^ the roofli ot liouses^ 
Theibody of the tree is now of an oval form, and is as hard aS'flitit ^ 
justabove Hhe root it is about 4 feet in circumference, and dimii^bes 
to ahcNit 2.9 ; it has the appearance of oak by the ^rain arid 
knotd: it was lying horizontally, and cracked in several pieces, 
whleb some think was from the weight on it; but Mr. Beale, a 
gentleman who has written on this subject, saw it, and affirms it 
must 'have been broken by contraction, and that the whole ifiasses 
of stotie must once have been in a fluid state, otherwisie k bed of 
stOBe. could not have been above it. — [Through the kindness of 
Governor Penn, we have received specimens of the above, which 
are at the Royal Institution. — En.] 

20. Brandy an Antidote to Beer, by M. Recluz. — During i: '* 
botanical excursion in the neighbourhood of Lyons, M. Rechtx met, 
in a tavern, a man who was intoxicated from drinking beer, anS 
requested the hostess to give him somethinjr to effect his recove|Yi' 
the latter told M. Recluz that she had nothing but some orarig^- 
flower water, of which she put two or three spoonfuls into his 
mouth. Two miniites afterwards, the drunkenness continuing, 
M. Recluz himself administered to him some more of this liquor, 
when he discovered that the bottle, which was labelled orange-flower 
water, contained only brandy. To repair tiiis mistake, he sent for 
an emetic, but in the interval the intoxication went off, and the man 
said he seemed to have awakened from a long and painful dream. 
M. Recluz has let no opportunity pass of trying the efficacy of this 
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tu«l0ii'ttaicdy»'Ahd dtfTayt uritlt miecesft. M. TallkU a ^i^rMeian 
at Agle, in the course of his pmctice, hta abo terifled it, siaA aa4be 
iubjed li ii6t metttioned hi any work upon medicine. It has been 
iiraeKed Ih the ^tmeM des 6eience$ dtOhaerwUion* 

8T. Di(^r%ni Metkeds of pmerving Animal and FegHabU Sae6* 
iikmet$ designed fir BdenUJic Collections. By M. Baipay. — The 
vdtanteges and ineonYeniences which attend different liquids whieh 
hate been hitherto employed to preserve anatomical preparations, 
or inditidttals of the animal and vegetable kingdom^ wbieh enrich 
our museums, are well known. 

Alicohol, which hi travelling is not always at hand, invdves ex- 
penses beyond the reach of private people. This menstruum dn- 
solves the fat and saccharine parts, and the colouring matter, oow- 
sequently, cannot always meet the views of the collector. 

The solution of alum and of nitrate of potass only fulfil their 
destination hnperAK^ly, and alter the tissues. 

Corrosive sublimate, beside the dangers attendant upon the use 
of It, does not preserve better the entire substance. 

Mr« John Davy^ has proposed the solution of sulphurous add 
gas( which is subsequently filtered, to give transparency to the 
Ikpild. This preparation unites, to the lowness of its prioe, the 
property of preserving substances for an ind^nite time, and of 
rendfering transparent the least compact parts of the organiEatioti. 
In ^is mamier, the author has preserved for thre« years several 
atmtMllfotfl specimens, which are as fVesh as at the time of tlieir 
immersion^ Uie bottles are closed, corked, and luted with wax. 
The nuim process, Mr. Davy assures us, may be pursued with regard 
to vegetable substances. The specimens in pathological anaUuny 
may also be preserved uninjured in the same liquid. 

Care milst be taken to plunge these substances into the solution 
befbre putrefaction has commenced. If it be wished to render the 
atniclure of the tissues more apparent, a strong solution must be 
employed. A weak solution only is required, when anatomical 
specimens are to be preserved. 

This process certainly will not answer for substances of w^ich 
4t is Wished to preserve the exact form and colours. 
• M. Vignalv ^'^ho has the care of the botanical specimens of the 
FiicnRy of Medicine of Paris, has discovered an excelknt method of 
pve^erviiig vmlmal substances ; it is, to plunge them in water cq«* 
taSfitng an excess of camphor in lumps. As long as the lumrpa of 
camphor i«main in the water, the specimens are preserved without 
alteration, even finmn the contact of air. They would be preserved 
fbr an Indefinite thne in % bottle with a ground glios stopper. M. 
Vignal, Irom whom may be expected more ample details on this 
subject, has kept a foetus two or three months, or for mora than . 
a year, in an open vessel. 

^ Traniactions of the Medico-Chirurgical Society of Edinburgh, vol iii* port 1* 
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' Th^H iioluitons ^ not wppekt suited fbi* the ' tNrcMrvaHoH of 
'V«^t^bi« flobstances, still l«ss for that of mufthniomsi 

lir 182t^, M. F. Leudersdorff * has recomaiaided the ust of fat 
oils mixed with alom or cream of tartar. Tht alttm^hould bepi«e- 
viously separated by strong heat from its water of crystallization. 
It then penetrates the plants almost as soon as the oil, absorbs all 
•their h«mklity, and preserves their colours entirely. It is only 
necessary to steep the plant in this mixture^ and ihen plaee it be- 
twe^ some gray paper for twenty hours, that the oil ttiay penettate 
it entirely ; afterwards lay it in some dry paper, and in a shdrt time 
it will be ready for the herbal. When travelling, the plants may 
be lefl in a vessel full of oil ; the care of drying them being left till 
you return. • As for mushrooms, the author pluDges them into 
mutton suet exposed to a heat of from 42 to 45^ R., aAer having 
pierced the epidermis of the mushrooms \n different points. The 
suet penetrates into the- substance ^of the mushroom^ and what is 
over is removed when cold ; in this way the mushroom- retains not 
only Its fonfUi but also its colours, &c. 

The chemical composition of mushrooms made me think, for a 
longtime, that an infusion of gaH-nuts might be aUbstitated /with 
advantage for pyroligneous acid, which is ordinarily employed to 
preserve this species of cryptogaraous plants. The pyroligneous 
acid alters the colours, and the consistence of the nrashroomi The 
infUsion of gall-nuts with a slight quantity of akohoU it appfetafed to 
me, should obviate these inconveniences, and experience has not 
contradicted my conjecture. M. Petit, to whom I eommuttioated 
the fact, has thus preserved, during two months at least, and with- 
out any alteration, the most perishable mushvooras. Far from be- 
coming soft, these individuals had acquired in the liquor a greater 
consistence, and they had perfectly retained their colours. The 
vessel, however, was simply covered with a coric, and a oo»sider- 
able quantity of mould was upon the surface* of the Hqiiid. Care 
should be taken that the mushroom be entirely immersed in the 
Boluilonh^Annales des Sciences tC Observation. 

26. On the vegetating fFasp of Guadaloupe, bp M, J. B. Rleord- 
Madianna. — Botanists and entomologisU know that partieular ppo- 
ductions which have been recognised as cryptogamous plants, taany 
of which have been referred to the genus Sphaeria, are frequently 
hiet ^th on dead insects, and are preserfed in collectioaA; Imi it 
tias been thought that these plants developed themselves on Sweets 
tfepHved of Hie. M. Ricord, however, states, that he has ob^jerved 
lit Otiadaloupe a nesi of wasps, the greatest number of whleh were 
fencumbered vrilh these excrescences. As they quitHed the nest, 
they ftll tipon the ground^ and couid not rise again oa aceouot t)f 
the w«^t of the ptent, which had taken rbot on sorte part or 

* Daf Au8tn>dpi^ der PflanieD; &c.8vo. pp. 150« Berlin, 1827, 
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i}^ }^i5T», cpp(t^ipjp4 ui the cells, M. Ricord r^arke^^ tb^^, tb^X 
^1^ blid this.;^n)all pryptogamous appendage^ but th^a it w;^ ierjt 
sw^lL. . ;Tt]ki9.apecae8 appears to be the Sphteria enJUmorhiom orth^ 
£Uiig(^h bc^iats.^-^ai«f7uz/ du Pharmade. 

. 2d. Ariifioial Jncuhation. — M. Lotz has stated in the Iriff ihe^ 
th^^eatest dithculty ia artificial incubation is* to graduate the beat 
pTopejr\y; for which purpose he has supplied the following .t^ble^ 
U>e ^E^uU <iif his own experiments. * ^ „. 
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ti9f^iN€4e.rtl(mmia acme blisUring InsecU, bf M» £^fine.7— It 
haabeei^Jk>ng knomn that cantharidea are not the o»ly inseotft wM(b 
fiossesa-avesioeM^ry. property, and tbat it is conunos to many f^her 
genera. From some comparative experiments, M. Farine haatiMseer- 
tained4ttl)at;theni3^^aM« cytme^oem ia, aiUr the.oaotlM«idQ^/the 
insect, whiieh poasesoes this j^roperty ab Uie- higheist dc^fA ; tb^my- 
Iffktiik.vamhiiiii ibll(»ws.. The .janAhor bfls .^o4etent)i«edt^.th^t 
theJDT aoti/QUxia tbe stronger when they inhabit wanner pl^c^ai^iMld 
more exposed to the sun. The male fnelot majalUxm 'iimf^tmm 
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bpTspirtic -ftan 't!he fetnale, and tWs pto petty fe mdi^ mfi^e^Wp^S- 
^oi^on i^ ji ?s more quickly kflled. foi* Jf It bte kept aftVe? oftFy i f^ 
hoi/r^ H'Wti<ii!)f!y diminishes. In the same genus thfe-'^jiedei ift^e 
riiore or less vesicatory. The meloe autitmneUU Isle^s^'^oUhatil tfite 
majalisj and more than the mdoe reticulata, &id \Me fftdht^ttiie^fid 
is infinitely less. The rissiphortis bimaculatus and Jlabellatus are 
tirfitiout action, while the rmiphorus subdipierus is sHgh% epis- 
^artic ; the zonitU prcsusta is innocuous, and the zonitU pUnetata 
ii sensibly active. The period of coupling seeitis to be thai in 
which this faculty is most developed. The author proposes dtiringf 
this time to collect them, but precautions wilt then be necessary to 
prevent the collection made being injurious to the produce of the 
ensuing year. — Journal du Pharmacie. 

31. Ratio of the Births of Males and Females relative to the Age, 8fc. 
of the Parents, by Professor Hofacker. 

i. In Vnarriages, where the mother is older than the father, the 
number of boys (which generally is in the ratio of 101 : 100) is to 
that of the girls :: 906 : 100. 

ii. When the parents are of the same age, the ratio of th^ boys 
to the girls is 92 : 100. 

iii. If ihe father be from 3 to 6 years older than thfe mothei', 103*4 
boys : 100 girls, nearly the ordinary proportion in Europe.. ■ 

iv. If the father be from 6 to 9 years older tliap the mother, 
boys : girls :: 124-7 ; 100. 

V. If the father be from 9 to 12 or more years older than the 
mother, boys : girls :: 145'7 : 100. 

vi. If the father be 18 years and upwards older than 4he mother, 
boys : girls :: 200 : 100. 

vii. Young men, from 24 to 36 years of age, with young women 
from 16 to 26, change the ratio to 116*6 boys : 100 girls. 

viii. Toung men, with older wives, between 36 and 46 years of 
age, have boys : girls :: 95*4 : 100. 

ix. Men of a middle age(from 36 to 48 years) with younf wives, 
have bo^s : girls :: 176*9 : 100. 

X. Middle aged men (from 36 to 48 years) with wives of a middle 
age, have boys : girls :: 114*3 : 100. 

xi. Middle aged men (from 36 to 48 years) with older wives, 
have boys : girls :: 1092 : 100. 

' xii. Older men (from 48 to 60) with young wives, have^ivMi no 
XkCefrminable result, on acconnt of the small number of obt^etfvattoitd. 

* *5ilit.' Older men with wives of a middle age, hnvfr boyy-^j^'gWa 

:: 190 r 100. ' t ' 

* xtf: OMermen with older wives, boys : girfe :t l^ 1 100. 

^ M«toy of the above proportions are directly at vdrkiiYce with 
HhOscJ tiif M. GKrou de B«izate«g«es, and U^ ascertain the vakie of 
-Ibeiii,* we' should knbw the datb on whiob they reet, tiiid'whieh haite 
-wo« beeiygiven. ..-■-! .. .- ...... 
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440 MisoMamm I^iMtijence. 

tti. W £&r ajhrmi CdourB of the Eggt e/BMk, &SpM. Gleger. 
Vemnd. ^df OeselU. Nuttir. PVewnde in Berlin. — It is ii.remiurfc-» 
^ble provision of Natinrct that birds, whose nests are most evposed; 
and whose eg^ are most open, to the view of their enemies, 
lay e^^ of which the eolour is the least dbtinguishable fVom 
that of fiiurrounditig objects, so as to deceive the eye of birds 
Of of other T^andering animals } while birds, the eggs of which 
have a bright, deeid^ colour, and are consequently very oon- 
spicuous, either conceal their nests in hollows^ or only qoil 
^eir eggs during the night> or begin to sit immediately, It is also 
to be remarked, that in the species of which the nest is open, and 
the female brings up the brood without the assistance of the male^ 
these females are generally of a different colour from the mmle^ less 
conspicuous, and more in harmony with the objects around. tUe 
htesighi of Nature has, therefore, provided for the preservation ^ 
the species of which the^nest is altogether exposed^ by imparthig to 
the* eggs a colour which' will not betray them at a distanoe, whiie 
she could, without inconvenience, give the brightest colour ttttder 
circtimstances where the eggs are concealed from view, Ois per- 
haps, to speak more eorrecUy, nuiyerous birds can deposit their eggs 
in places accessible to view, because the colour of the ^gi^ make* 
them be confounded with the surrounding objects, while other birds 
are obliged to conceal their nests, because the conspicuous colouv 
of the eggs would have attracted their enemies. Let the exphuM^ 
tlon. however, be what it may, the fact exists^ and M. Gloger, who 
lUis examined all the birds of Germany, has satisfactorily proved ft. 

Eggs must be distributed into two series according as their colour 
is simple or mixed. The simple colours, such as white, blue,gi!eeii* 
yellow, are the brightest, and consequeutly the most dangtvous for 
the eggs. 

L The, pure white, the most treacherous of colours. Is found 
among birds which breed in hollow places* like the woodpeqk^* 
the wrynecks, the roller, the merops, the kingfisher^ the snow bustn 
ing, the robin, the water oweel, the swallow, the martins. It is 
only amotlg these birds that the eggs are of a rem'arkable white- 
ness. The eggs are also white among some species whicb> like the 
domestic swallow, certain paaseres, the troglodites, &c. Qonstruot 
their nests with such narrow openings, that the eye of their enemies 
cannot penetrate within. White eggs are also found with birds that 
quit tbem only dnring the night, or at least very tate during the day, 
such as the owk and faloona* Lastly, this colour is found amoo^ 
birds which Hy only one or two eggs, and sit immediateiy afler* 
like the pigeons, the boobies, and the petrels. 

iL As to the bright green or blue colour, it is found to belong to 
many sp^es whk;b make their nests in hollows, lik^a the starlingE, 
the bullfinch, the fly*catcher, &c In the second place, this colour 
is common to the egg of birds, the nests of which are constructed 
with green moss, or placed at least in the midst of grasti but always 
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well conctided, s«eh, for example, ^8 ihe tomiit* liQWt» fto^. X>a^*Iy» 
gvMn «fg^ am met with among oMuiy atronip birda »ble.U> d^f^ent) 
theiaaelves against plunderers, like the herons, 

Ut A light green colour, verging toward a yellowiah tiiUi i8^un4 
asmmg the eggs of the many gallinaceeB which lay ainong the grass» 
without making a finished nest, which soon di8ap|>^ai» beneath the 
quantity of eggs ; like the hoopoe, the perdnx cinereus, the phea- 
8ant< The sanae colour ia also remarked among several of tha 
paknipedes, which quit their eggs when they lay them, but which 
ate atteutiye in watching them, as the swans, the geesei, the ducksi 
the divera, &c- The eggs of certain great birds which make 
their nesto in the open, air, but are well able to defend themselves* ar^ 
a^ dirty white, as may be observed among the vultures, eagles, storks. 

Among the eggs of a mixed colour, they are to be distinguished 
which have « white ground, and those of which the gponnd differs 
from white. The eggs with a white ground are those of the £i^ 
ro)>ean oriole, the long-tailed tit, the cole*tit, the nut-hatch, the 
crdeper, and the common swallow. Most of the eggs with a white 
gvQii^nd are concealed in well-covered nests. The tgg& of a mixad 
ool9n^ and of which the ground is not white, at least of ^ pure 
white, are those of the lark, the grasshopper-lark, the yellow ban^ 
mer, the wagtail, &e. ; then the crows, the jays, the thrushes, the, 
quail6» &<Q.» with most of the singing birda, the colour of the 
interior of whose nest harmonizes with that of the egga*. 

^ W^ have inserted an abstract of M. Glog^*8 paper, firom the attention which 
his hypothesis seems to have met with from continental naturalists. For our* 
Kehres, we have been led to conclude that he is among the number of philo«opfaert 
wIk> ftrst fanagine a system, and then would elaborate facts to snppert i^ The 
r»oks, for example, build a nest narticularly ejqiosed en the higheii trees] the 
jackdaws conceal theirs in holes, while the lapwing, woodcock, and snipe li^ on 
t^e hare gpund, and vet the colour of the eggs of all these birds is nearly iden- 
tical : agaiU) the blackbird and song-thrush are birds of very similar habits ; they 
build in the same places, but the blackbird lays a dull rusty-coloured egg, and the 
thrush a tleor Utte one, with a few dark, well-defined spots. The woodpeckers, it 
i» asserted, lay white eggs ; they ought according to the theory, but their prac-^ 
ticea seem very different. The hawks, which are so able and accustomed to defend 
their nests, we should expect to find with pure white eggs,, but they are dull-co^ 
loured and inconspicuous — ^the buszards, the most cowardly among the tribe, have 
perhaps th» most conspicuous eggs of that tribe. The magpie is a strong bird, its 
eggs wettcencealed, and the nest fortified; but the ooloor of this egg is dull, like 
tke.reok, woodcock, &c. Two very similar eggs are those of the redstart and 
hedge-suarrow; the former builds in holes, the latter does not. The cuckoo very 
ckmimonly selects the nest of the hedge-sparrow, a spotted brown egg among 
bright blue. Now if we admit diat the brightest white eggs are to be found & 
birds whose nests are the most concealed, as the king-fisher, wryneck, wreea, titv 
sparrows, and especially the aaad*martin, may we not rathv infer that, because 
^ interior of these nests is peculiarlv dark, uie bright white colour is convenient 
to the bird, to enable her to distinguish them P At all events, we. must regard 
M. Gloger's hypothesis as ingenious, rather than supported by UmAb.—- EmroR. 
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ArfwedBOD, M., bis pfioce^ forihe analy 

sis of borax^ 180 . 

Aristotle, definition o^ 292 
Arnott, Dr., his liaturiil philosophy, 405 
Arran. shale of, 259, 261 
Arsenic, tulpharets of, their efi*«ct8 on the 
animal system, 198-> detection of, 357 
Arseninretof manganese, chemical exa- 
mination of^381 
Arteries, torsiqn of the» 428— metallic 

ligatures applied to, 429 
Artillery, naval, use of, 219 
Asfedson, discovery of, 410 
Asterias and other radiate animals, 288 
Astringents, efficacy of, 309 
Astronomy, particulars relative to, 401 
Atmosphere, composition.of the, 409 

Badam, Mr., process of, 359 
Baker, Sir Georse, 307 
Baltic, water of the, 203 
Barbadoes, visited by dariniess, 32 
Bark, diflRerent genera and species of^ 210 

•—properties tof, 307 — the pale and th» 

yeUow,318 ^ 

Bariey-sugar, crystidlijation of, ^58 
Barlocci, Professor, his memoir on thi^ 

influence of solar light, 174 
Barpay, M., on animal and vegetable sub^ 

stances, 436 
Barras, F. de, on the composition of bones, , 

419 ' ' 

Barrael, M., his experiments on blood, 187 
Batka, M., 173 ^ 

Batteiy, galvanic, construction of, 71 "* 
Beasts, fonr-footed, arrangement of, S36 
Becker, Dr^ on the effects of magnets, 

397 ' 

Becquerel, M., experiment of, 469 
Bedolah, or Bedolach, observation? on the 

word, 245 
Bedouin maxim, 129 
Bergman, 1266* 
Herthier,M., 413 
BerthoUet, his experiments on fiase?^ 74 

—on indigo, 266 
Berzelius, Jacob, his analysis of a new 

mineral, 296 
— — — , M., on the atomic weights of 

iodine apd bromine, 174— experiment = 

mentioned by, 176 — his analysis of 

phttina ores, 184 — his treatise on the 

blow-pip^ 234 — his experiments on ^ 

indigo, 267 — bis dificorery of a new 

«arth,4]2 
Bevan, Mr., on the force of pressure, 392 
Bird, Mr., 2^ 

Birds, diffisrent colours of the eggs of, 440 
BlacMer. singuUr inflation of one, 88 
2G 
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Bley, L. F., his fto^lysU of Uie flowers 

and Leaves of yarrow. 195 
Blood, peculiar principle iu^ 187 
Bodies, hea^eoly, resisUoce to their mo- 
tion, 161 

floating,. mathematical laws o^ 224 

Booastre, M^ on myrrh, 209 

Bon^ preparation of food from, 200— 

composition of different ones, 419 
Borax, analysis of, ISO 
Botany, science o^ 66 
Bowman, J. E., on the drying of plants, 

208 

Braconnet*s indelible ink, 188 
Brande'a Manual of Pharmacy, 315 
Brande, Dr. R^ his chemical analysis of 

green oranges, 193 
Brandy, an antidote to beer, 435 
Bread, adulteration of, 198 — to ascertain 
the admixture of sulphate oCcopper in, 
420 
Breccia, 368 

Brewster's monochromatic lamp, 396 
Bromine, atomic weight of, 174 
Brown, Lieut. J. H., bis plan for im- 
proving the carrisge parement of the 
metropolis, 384 
Brown*8 active molecules, 162 
Brutes, definition o( 339 
Buddah books, 246 
Bue^ari bush rope, 321 
Bufl, M., his experiments on bydrogen,176 
Bulbs, vegetable, their nature and cha- 
racter, 422 
Bumand, M., on the thawing power of 

water, 433 
Burnett, Dr., on the structure and func- 
tions of plants, 279 — on the dental sys- 
tem of the Erinaceus Europeeus, 332- — 
his illustrations of the Quadrupeda, 336 
Butter, presenration of, 170 



Cavtntou, M., 431 

Caves, in Franconia, destroyed, 213 

Cement for hard sUmen, porcekiD, and 

glass, 163 
Cerulio, or Saxon bhie, 267. 
Cenresa de Kioa, pveparation o(-320 
Chandler, Mr., case of, 311 
Chapman on ships of war, 229 
Chauzey, rocks of, 372 
Chemical observations, 354 

science, 172, 407 

solutions, their tnflttence on 



Cairo, lunatic asylum at 125 
Calculi, analysis of, 234 
Calcutta indigo, analysis of, 278 
Canal, Chinese, account of, 393 
CandoUe, M. de, on the different species 

of bark, 210 
Cannon, its introduction into ships, 223 
Cantu, M., experiments of, 426 
Caramacata, infusion of, 317 
CarbazoUte of lead, 179 
Carbon, combustibility of, 178 , 

Carbonates, alkaline, analysis of siliceous 

minerals by^ 413 
Carriagfrpavement of the metropolis, plan 

for improving, 384 
Cassola,M.,4l6 

Castellanij M., on the coloration of gol- 
den articles of jewellery, 183 
Catherine, Empress, cookery in the reign 
of, 139 



plants, 212 
Chemists, pharmaceutical, innovations of 

306 
Chevallier, M., on the use of 

acid, 398 
Chevreul, 266 

Cbtnioidia, a new substanoo, 417 
Chladni, M., 164 
Chloride of lime, its disinfecting 

410, 428. 
Chlorine, power of, 431 
Chromate of potash, aduitention ^, 1 82 
Chrome, orange, mode of producssg, 358 
Cinchona, genera and spaeies caa f ow n d c d 
with, 210 — preparation of, 306^— new 
vegeto-alkalies obtained (tovOf 417 
Clark, Mr., of Glasgow, 36J 
Clarke, Mr., on pbospboiic acid, 408 
Clausen, M., his mode of remaring glass- 
stoppers, 394 
Clays, desiccation of, 250 
Clermont, M. de, hypothesis of, 426 
Colchester, W. O., bis aooount of an 
apparatus for ascertaining tbe value 
of difierent alkalies, 89 
Comet of Encke, observations on, 302 
Concretions, siliceous, 2^ 
Constantinople, state of medidaa at, 115 
Cookeiy, observations on, 137<— antiquity 

of the art, 144 
Copper, sulphate of, used to jadnltarate 
bread, 199,425 

alloys of, new mthod oC analyz- 



ing, 412. ■ 
ComipedatsB, charactertstics o^ 344— 

arrangement of, 382 
Coruifth fisheries, use of lights i% 133 
Corrosive sublimate, decomposition of^ 198 
Cosnenil, M., on impurities ef salt, 431 
Couerbe, M., on a . new pfoaimate .prin- 
ciple from albumen, 419 
Cneation, mosaic history at, 245 
Crum, researches of, 267 
Crystallization of barWy-augar, 356 
Calley, Mr^ on the (oc«a of ruaning 

water, 162 
Curves, isodToauic^ 3 
Cnvier, Freaerick, on teeth, 334 

Dalton, Mr., illustrations of, 74 



Digitized by 



Googk 



INDEX« 



445 



D'Areet, M^ on the pr«ptr»«on of food 

from honc^ 290*— on seeds, 426 
Davy, Mr« John, 436 
— Sir H., catalogue of his works, 149 

^-on the power of heated platina wire, 

173— theory of, 400 
Dead sea, sketch of it, 130— analysis of 

its water, 132 
Decks, number of, 225 
Decroizelle, M., 90 
Dee, river, its extraordinary rise, 328 
Deserts, thoir peculiar situation, 136 
Despretz, M., 175 

Dettigoy,M., on the dilatation of stone, 1 70 
DifiVaction, causes of, 394 
Diluvium, or sea beach, 369 
Dobereiner, discoveries of, 173, 178 — his 

researches respecting Platioa, 196,354 
Dog, experiment with one, 430 
DoUond, M., needle made by, 14 — al- 

lude4 to, 380 
Dorme, IVr.,on vegeto-alk aline poisons, 431 
Douglas, David, undertaking of, 8 
Du HaMe, Pdre, process made known 

by, 402 
Dulong, M^ vegetable substance obtained 

by, 192 
Dumas, M., experiments of, 176, 410 
Dunbar, columnar sandstone of, 248 — its 

prismatic structure, 259 
Duncan, Dr., of Edinburgh, on bark, 

310,314 
Dutrochet, M., 89 

Earth) experiments on the force of its 

magnetism, 14 

new, discovcnr of, 412 

Eathtg, costom of, 143 
Eggs of birds, different colours of, 440 
Egypt, dimate of, 119 
Egyptian scarahieus, habits of, 427 
Egyptians, descendants of, 127 
Electricity of solar rays, 1 73; 420 
terrestrial, meteorological in- 
fluence of, 434 
Embalming, different modes of, 126 
Encke, Mr., letter of, 401 
Encke's comet, its last appearance, 161 

—observations on, 302 
Engelbart, observations of, 408 
England, Prance, and Sweden, state of 

naval construction in, 229 
Epidendra, or flos aCris, 286 
Erdmann, Professor, on the influence of 

magnetism, 407 
Ergot of nftAls, or Indian com, 430 
Erinaceus Evropeeus, observations on the 

teeth of, 332 
EsAiarck, Pastor, new mineral dif covered 

by, 296, 412 
Etesian, or north-west winds, 119 
Ether^ its effect on sulphate of indigo, 416 



Ether, ace6c,9t8chetnicalconstitnt{on,416 
Eudiometry, application of spongy plati- 

. num to, 354 
Eye, impressions produced by light on, 396 

Fabian, M., experhnents of, 196 
Fabroni, experiments of, 319 
Farine, M^ on blistering insects, 438 
Farqnharson, Rev. James, his account of 

the great storm in the counties of Aber« 

deen, Banff*, &c. 328 
Felspar rocks, 362 

and quartz, 362 

Ferae, characteristics of, 342 — lurrange- 

ment of, 349 
Fermentation, its effects on bark, 321 
Ferrez, M., process of, 188 
Fever, intermittent, specific for, 310 
Firemen, preservation of, exposed to 

flames, 398 
Fish, its preservation by means of ice, 428 
Fisheries, Cornish^ use of lights in, 133 
Flaugergues, M., observalions of, 215 
Flemming, observation of, 338 
Flood, great, in Scotland, 328 
Fiourens, M., his experiments on the mole^ 

205 
Flowers, want of, in thickets and woods, 69 
Fluids, elastic, specific heat of, 407 
Food, its preparation from bones, 200 
Forbes, Mr., discovery made by, 33 
Force, construction, and sailing qoalitien 

of ships of the Iin«, 219 
Forsyth, Mr. J., his account of the worari. 

52 
Francoeur, M., on sulphuric acid, 409 
French, their improvement in ship-build- 
ing, 224 

cookery, 137 

Frommherz, M., on malic acid, 416 
Functions and structure of plants, 279 

Gaillon, M., nemazoaires of, 207 

Galvanic battery, construction of, 71 

Gardens, architectural, 54 

Garlic, dispensation of, 142 

Gas, phosphuretted hydrogen, 178 

Gases, their diffusion through eich other, 

74---Bpecific heat of, 17i£— analysis o f 

354 
Gastrin, mineral waters of, 194 
Gastronomy, definition of, 141 
Gautier, M., supposition of, 161 
Gay-Lossac, M., on the solidification of 

metals, 167 — bis analysis of borax, 

180— on phosphoric acid, 408— on the 

action of potassa on organic matter?* 

414 
Gazzeri, Ph>Tcsior, letters to, 173, 420 
Geological survey of the island of Onem- 

sey, 359 
Geology, range of, 34 
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Geoesis, book of, 24 S 

ISermany, oils of, 192 

GeriQinatioD, effect of iodine upon^ 426 

Giornale Arcadico, 174 

Glass, phenomena that take place tn^ 248 
■ balloon, experiments with, 275 

stoppers, method of removing, 394 

Glaucicacid, 191 

(Glires, their characteristic^, 'SA^ — af- 
rangemicDl of, 349 

Gloger, M., on the diflerent colours of 
the eggs of birds, 440 

Gmelin, process of, 412 

" and Gufmet, experiments of, 182 

Gold, neutuii nmrl'itp nf. ISl 

Goiilhier, discoveries of, 13S 

Graham, Thomas, on the diffusion of 
gases through each other and their se- 
paration, 74 — his observations on the 
oxidation of phosphorus, 83 — notice 
of the singular inflation of a bladder, 
88 — chemical obsenations of, 354 

Gravel, siliceous, observations on, 234 

Green how, Robt., ou the cunstructioo of 
the galvanic battery, 71 

Gregory, Dr.Wm., 132 

Grindenwald, glacier of, 433 

Guadaloupe, vegetable wasp of, 437 

Guibourt, M., 431 

Gypsum, sulphur found in, 433 

Haldat, M., on the causes of diffraction, 
394 

Hammer, geological, 163 

Hancock, John, on a remarkable phen<^ 
menon of sound, 31 — his observations 
on the worari and sirvatan, 5D— on 
qninia, or quinine, and the preparations 
of cinchona, 30(i 

Hansteen, M., hi.s recent magnetic obser- 
vations in Siberia, 1, 213 

Harding, M., 161 

Harrison, Dr., 308 

HarUhorn jelly, preparation of, 18S 

Uavilah, land of, 245 

Heat, action of, 252, 405 

i— ^- of elastic fluids, 407 

Heavens, plan for a minute survey of, 401 

Hedgehog, observations on the teeth of. 
332 

Hemisphere, northern, sketch of, 4 

Henri and Plisiion, experiments oL 189 

Henry, Dr., on mixed gas6s, 354— his 
preparation of urea, 418 

Henry III., King of Prance, 13d 

HerbsUdt,M.,419 

Herrings, on their change df place, 1 34 

Hofacker, Professor^ on the ratio of the 
births of males and females, '439 

Holland, Mr., microscope of; 162 

Horizon, artificial, 171 

Homblendei 365 



Horticulture, ornamental^ 53 
Humboldt, M., observations of, 7— on 

dailv magnetic variation, 397 
Humidity, peculiar phenomeaa of, 214 
Hiinefela, Professor, 194 
Huxham, celebrated prescription of, 327 
Hydrogen, phosphuretted, composition of, 

176 

Ice, artificial preparation of, 172 — pre- 
servation of meat and fish by means o^ 
428 

Incubation, artificial, 438 

liidian com, remarks on, 430 

Indians of North America, 2lf 

IndigO) experiments on. 265— mataufac- 
ture of, 270 — effect of ether on, 416 

Thk, indelible, 188 

sympathetic, 182 

Insanity, rare in Turkey, 125 

Insects, mode of kilUng for presenratioas 
in cabinets, 427 

blistering, notes relative to, 438 

Intelligence, Miscellaneous, 161, 392 

Iodide of potassium, its adulteration, 411 

Iodine, atomic weight of, 174— its effect 
upon germination, 42& — its ipplication 
to scrofula, 432 

Ipecacuanha Branca, analysis o^ 194 

Iron filings, cement from, 406 

— its action on ammonia, 175 — phar- 
maceutical preparations of, 388 

^ sulphated, crystallixation o^ 197 

Swedish, quality of, 216 

Ironstone, columnar, 254 

Jacquemys, Dr^ of Ijege, 420 
James's Naval History, extract (iM>m, 22J( 
Jaspers, fine, 262 

Jelly, vegetable, mode of obtaining^ 169 
Jersey, island of, geological survey of, 359 
Jewellery, ooloratioa of golden articles 
o^ 183 

Kamsin^ or simoom, 119 

Kane, R. J., his chemical examination of 
a native arseniuret of manganese, 381 

Kazan, composition of the atmosphere at, 
409 

Keil, M., his method of making artificial 
magneU, 396 

Keilhau, Professor, 30 

Kentucky, fortifications b, attributed to 
the Indians, 217 

Kervegnen, M. de^ night-telegraph in- 
vented by, 393 

King, Captain, snr^y of, 9 

Kircoff, M., bis process for preserving 
milk, 20)3 

Kittel, M.> on medicinal roots, 208 

Kleipstein, Dr, 216 

Knight, Bir., experiment of, 422 
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Knight'd trimmiiilf hammers, 163 
Knowlei, Mr., his lectures on nival arebi* 

tectiire, 223 
Kramer, M., on the preparation of red 

ferro-prussiate of polassa» 41 1 
Kuhiman, M., on a combination of acids, 
< 176,— on artificial ultramarine, 182 
Kiihioch and Rabenstein, destruction of 

the caves of, 214 
Eupfer, M. A. T., on the specific gravity 
' of allefs^ 18ft, — his analysis of air, 

409 

LambeH't Illustrations of the gebns 

Cinchona, 318 
Lamp, monochromatic, 396 
■ II , odoriferous, 173 
Land batteries, practice respecting, 220 
Lapis Lazuli, appellatba of, 246 
Lead, carbazotate of, 179— alloys of, 185 
*-^-»- diehromate of, 359 
Lebreton, M., 194 
Leech-bites, to check the bleeding from, 

199 
Lehmin, obeervation of, 37 
liemt, Ms, on the use of metallic ligatdres, 

429 
Leudersdorff, M. F., 437 
libjan mountain, tombs In, 126 
Ucnen Rocella, colouring matter of, 192 
Liebeg, M^lBOL^oa indigo, 269 — process 

of, 417 
Ligatures, metallic, applied to arteries, 429 
Light, method of obtainins^ instantly, 180 
— impressions produced on the eye hy, 
395 
Lights, use of, in the Cornish fisheries, 133 
iime, chloride of, its disinfecting powers, 

410, 428 
Line, ships of, their construction and sail- 
ing qualities, 219 
Lmuasus, teeth described by, 334 — ^genera 

of, 346 
Lithia, sulphate of, 41 1 
— muriate of, ib, 
lithram, proportional number of, 410 
XiOiret, progress of storms in the depart- 

moot of the, 214 
Locomotion, why denied to plsnts, 280 
London, state ot the streets of, 293 — plan 
for improving the carriage pavement, 
384 
Longchamp, M., Experiments by, 172 
Lotz, M., on artificial incubation, 438 
h&ati XIV. his encouragement of science, 

224 
Lov-on, islaad of, new mineral discovered 

in, 296 
Lowenbardt, Dr., 199 
Lugal, Dr., on cases of scrofula, 432 
Ltttke, Capt., observations of, 19—ei- 
^act of a letter of, U 
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Macadmizing system, 294, 384 
Mac CuUoch, Dr. J., on classifications of 
rocks, 34 — on a method of cultivating 
plants in walls, for oraamcnts, &c., 53 
— on tho use of lights in the Cornish 
fisheries, 133 — on a prismatic structure 
in sai»dstotie, induced by artificial heat, 
247 
M*Lean, Mr., case of, 311 
Madden's Travels in Turkey, Bgypt, Nu- 
bia, and Palestine, reviewed, 1 13 
Magnetic influence of the violet ray, 462 

observations in Siberia, 1 

■ variation daily, 397 
Magnetism, its application to medicine, 
397— its supposed influence over che- 
mical or crystallizing powers, 407 
— — — of the earth, experiments on,l4 

terrestrial, 212 

Magnets, artificial, and their uses, 396 
Males and females, ratio of the births of 

439 
Malic acid, composition of, 416 
Malvezy, well at, 433 
Manganese, arseniuret of, chemical (ex- 
amination of, 381 — new oxide of, 421 
Marcet, M. experiments by, 172, ^4 
Marshsll, Commander, on naval ordninceu 

229 
Mattrucci, Cario, his letters to Professor 
Gazzeri, on the electricity of the solar 
rays, 173, 420, 434 
Meat, its preservation by means of ice, 

428 
Mechanical Science, 161, 392 
Medicinal roots, gathering of, 208 
Meizlink, M. B , experiments by, 172 
Mercury, detection of small quantities ct 

190 

Metals, structure of. 163 
Meteorology, remarks on, 21 5 
Meteorological Diary for June, Jnly, and 
August, 1829, 218 

', for September, Oetoberi 



and November, 442 
Metropolis, state of the streets of, 293—- 

plan for improving tbe carriage-pare- 

ment, 384 
MevUnck and Hensmans, their processes 

for ascertaining the adultertCion of 

bread, 420 
Miallrc, M.jhis cement for iiui.;aiiif^ 5, 466 
Milk, process for preserving, 203 
Mineral, new, analysis of, 298 
Mineral waters of Gastrin, analysis of, 194 
Minerals, siticeouft, analysis of, 413 
Mirage, described, 129 
Miscellaneous Intelligence, 161, 392 
Mirbel, observation of, 291 
Mole, its natural history, 205 
Monochromatic lamp, 396 
Morichini, Professor, experiments cf, 402 



Digitized by 



Googk 



448 INDBX* 

MorphiSi prepantioo of, I6 Q ' ' Ctec to of 

acetale of, 198, 32^ 
MonreBsUttp, rook, in, 260 
Mummies, mAMiiaatufe of, 126 ' 
Murray's Materia Medica, 314 
Murrel, JohD,OA cookery, 144 
Mushrooms, chemical corapositioD of, 

437 
Mutis, on lennenUtioD, 320 
Myrrb| two species of, 209 



Natural History, 198, 422 

Naval cQOslruotioii, primary elements of, 

232 
Needles, vibration of, 16 
Nelson, Lieut^ bis geological survey of 

tbe island of Geemsey, 359 
Nemazoaires, of M. Oaillon, 207 
Nepealhes aad Sarracemiia, 287 ^ 
Newman, Mr, his new artificial horizon, 

171,402 
Niagara, falls of, 433 
Nichoboi^ Mr., on the red snow of the 

Arctic regions, 206 
Nicotia, experiments on, 417 
Niebubr, sepposilioa of, 127 
Night-telegraph, new, described, 393 
Nitrogen, chloride and iodide of, 175 
Northumberland, Duke of, 249 
Nubians^ soppoaed to be the descendants 

of the Egyptians, 128 

Observations, mean resvHs of, 91 
Oil'gas, experiments on, 410 
Oils, prepoitieii of^ in plants, 192 
Old Park Iron Works, near Shifna]l,249 
Olives, new and hardy kinds of, 427 
Opium-eaters of Turkey, 118 
Oranges, green, chemical analysts of, 193 
Ordnance of ships of war, 219 
Orfili, M., experiments by, 198 
Organic matters, action of potassa on, 414 
OscillatorisB described, 284 
Osmium, oxide of, mode of obtaining, 

105 
Oxalic acid, different substances produ- 
cing, 415 
Oxidation of phosphorus, observations 

00,83 
Oxide of manganese, new, 421 

Palladium, mallenUe,, node of obtaining, 

104 
Paris, Dr., extracts from his work,306,319 
Paris Pharmacopoeia, 309 
Pecora, their characteristics, 345 
Pectic acid, mode of obtaining, 189 
Peieira, M., on the iodide of potassium, 

411 
Pemvian bark, properties of, 308 
Pet(, Phineas, large ship built by, 223 



Pfaff^ M., on the phosphorescence of the 
sea, 203 

Pharmacy, writers on, 320 

Phenicin, or purple indigo, 267 . 

Phillips, Mr., on a new oxide of manga- 
nese, 421 

Phosphorus, oxidation of, 83«^in vacuo, 
176 

Phrenology, theory of, 203 

Physich, Dr^ 429 

Physiology, vegetable, curious plieoome- 
non in, 425 

Pigeons, wild, in North America, 203 

Pilchards, on attracting shoals of, 133 

Piperine, properties of, 313 

Plague, oDservations on^ 120 — supposed, 
causes of, 122 — treatment of, 124 

Plamaria, M., 417 

Plant, dangerous, growing among water- 
cresses, 427 

Plants, mode of cultivating in walk, for 
ornaments, 53 — catalogue of, 60 — list 
of alpine ones, 68 — proportion of oil 
in, 192— drying of, 208 — germiiiiUive 
powers of the seeds of, 211 — influence 
of chemical solutions on, 212 — struc- 
ture and function5;of, 279 — direction 
of the roots aiiJ stems of, 422 

Plaster, solidification of, 167 

Plateau, M., on the impressions produced 
by light on the eye, 395 

Platina, method of rendering it malleable, 
97 — property of, 173 — researches re 
spectmg, 19o 

— - ores, analysis of, 184 

Platinum, spongy, its application to 
Eudiometry, 354 

Plumbagine, a new vegetable substance, 
192 

Poisoning by stiychnia, 431 

Pbisons, vegeto-alk aline, and the neu- 
tralization of their power, 431 

Poisson, M.) his memoir on the Mean 
Results of Observations, 91 

Poiteau, M., on the roots and stems of 
planU, 422 

Polype, fresh water, described, 283 

Pontet, M., on chloride of lime, 410 

Porcelain, cement for, 163 

Port-holes, contrivance of, 223 

Portland, petrified tree in the island of, 
436 

Posselt and Reimann, their experiments 
on tobacco, 418 

Potash, chromate of, its adulteration, 182 

Potassa, its action on organic matters, 
414 

I ■ ferro-prussiate of, 411 

Potassium, iodide of, its adulteration, 411 

PotatoeH-oot, nature and character of, 423 

Potatoes, peculiar cultivation of^ 425 
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PrzecociuaXflB, characteristics of, 343-^ 

arrangement of, 351 
Pressure, on measuring the force of, 392 
Prismatic structure in sandstone, 247 
Prout, Dr., on the existence of silex, 235 
Prussia, society for the encouragement of 

horticulture in, 211 

Quadrupeda, illustrations of, 336 
Quillac Saponaria, bark of, 193 
Quiiiia, or i^tinine, obserrations on, 306 

Raulin, Dr., on changes in animals, 204 

Rays, solar, electricity of, 173, 420 

Recluz, M., botanical excursion of, 435 

Rennie's Supplement to the Pbarmaco- 
pceias, 312 

Renwick, Professor, letter to, 1 

Rhodium, a new metal, 97 

Ricord, M., on wasps, 437 

Rire, M. de la, experiments of, 172 

Robiquet, M., 1 92 

Rocks, decomposition of, 216 — crystalline 
and concretionarjr stniclure in, 251 

— — on classifications of, 34 

— — febpar, 362 

Rogers, Mr., on achromatic object glasses, 
106,379 

Roche, M. on the clastic force of steam, 
168 

Roots, medicinal, gathering of, 208 

— — of plants, direction of, 422 — na- 
ture and character of, 423 

Roulin, M., on Indian com, 430 

Royal Society of Orleans, 214 

Rutn, island of, sandstone in, 255 

Runge, Dr., discovery of, 191 

Sabine, Edward, on Mr. Hansteen*s re- 
cent magnetic observations in Siberia, 
1 — his experiments on the force of the 
Earth's magnetism, 14 
Salehie, a number of villages, 128 
Salt, impure, in France, 432 
Sand, encroachments of, 370 
Sandstone^ on a prismatic structure in, 247 
Sandwich Isles, commerce of, 216 
Santini, Q., his remarks on achromatic 

telescopes, 106,379 
Santissima Trinidada, account of, 225 
Saturn, eccentricity of the ring of, 161 
Sauces, agreeable effect of, 148 
SavartjM. on the structure of metals, 163 
Scaraboeus, Egyptian, its habiU described, 

427 
Schist, argillaceous, 359 
Schmidt, Dr. J. J. on the word Bcdolah, 

or Bedolach, 245 
Scbuebler and Bentsch, ^ir experimeoto 

on oil^, 192 
Scrofula, application of iodine to, 432 



ScutroMft, hiUbf,125(^ ' 

Sea, phosphorescent of, 203 

Seamen, Swedish, manual powa* 6f, 229 

Seeds of plants, theif gerfninatire power, 
211 — ^preservation M, 426 ' 

Serturier, Dr. on new vegeto4dkalies ob- 
tained from cinchona, 417 

Ships of the line, relations which exist 
between the force, constmctfon, and 
sailing qualities of, 219— 4able of their 
comparative force, 230 

Shrubs, on training, 55 ■ 

Siberia, magnetic obtenration^ fn, 1, 213 

Silica, soluble in caustic fixed alkalies, 238 

Siliceous gravel, observations on, 234 - 
' minerals, analysis of, 413 

Silicium, sulphuret of, 181 

Silver, metallic, in the animal tissue, 4^0 

— -— paper, process for imitating, 402 

Sium nodiflorum, a dangerous plant, 427 

Smithson, Mr., on the detection of mer- 
cury, 183 

Snow, red of the Anctic regions, ^06 

Soap.tree, bark of, 193 

Solar rays, electricity of 173, 420 

Sorbus Aucuparia, berries of, used in 
producing a new spirit, 416 

Souffre, Mount, eruption of, 31 

Sound, remarkable phenomenon of, 31 

Sovereign of the Seas, b«iU hf Phtneu 
Peti, 223 

Spanish navy, state of, 225 

Spectacles, achromatic, 402 

Spirit, new source of, 416 

Steam, elastic force of, 168*~*destrootion 
of vermin by, 169 

Stone, on the dilaUtionoi^ 170 

Storm and flood in the oonaties of Aber- 
deen, Banff, &c., account ol^ ^ 

Storms, progress of 214 

Streets of the metropolis, stiAa of, 393 

Strove, M., his obsenraUont on the 
comet of Enoke, 302 

Stiychnia, poisoning by, 431 

Subferinae Edentia, arrangement of, 351 

Sulphates, decomposition of, in water, 180 

Sulphur, carburet of, 409 

found in gypsum, 433 

Sumeru, eastern dediviiy of, 246, 

Sundew, a small plant, 1289 

Swedish iron, quality of, 216 

Sydenham, remark oi, 307 

Taillet, M^ 436 

Talleyrand, Princ^ 140 

Tartar, method ol iranaiiBrmiag into esa- 

late of potassa, 415 
Tartrates^ preparatitti of, 888 
Taste, sense of the word, 141 
Teeth of th« hedgehogi obtenratiotts on. 

Telegraph, new, described, 393 
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Ttletoopcs •ckroButkf observatjoDfl on, 

106,309 
— — , new method of ■etsnring 

their power, 102 
Temperature, differeocet of, 16 — tppti- 

catkm of a high one to the evaporalioo 

of liquids, 172 
Tetrapodiy meaning of the word, 336 
Jhenard, M., on the preservation of 

butter, 170->aUiided tcL 276 
Thermometer, mercurial formula for re- 

dncinf|167 
Thomson, Dr. A. T^ on the efficacy of 

bark,316.3l9 
•— — his experiments on indigo, 268 
Thorint, % new earth, discovery of^ 412 
Thorite, analysis of^ 297 
Tin, alloys of, 185 
Tobacco, invetUgation of, 417 
Towns, large, noxious atmosphere of, 67 

Turkish, filthv sUte of, 124 

Townshend, Lord John, anecdote o( 145 

Transition- rocks, 40 

Trap, its presence in Arrao. 263 

Trees, petrified, in the isle of PortIand^435 

Trembfey, observation of, 283 

Tremelle described, 284 

Tristran, Count de, ou the progrets of 

atorms^ 214 
Turkey, travels in, reviewed, 113 
Tomer, Dr., on mixed gases, 354 
Turpin, M., on the system of M. Gaillon, 

207 — on the nature and character m 

roots, 423 
Tttssilago fragrans, power of, 59 

Ude, works of, 137 

Ultramarine, ariiAcialy pvoductioB oL 

182, 412 
Unguipedates, their characteristics, 343 
Uro, Dr. Andrew, on some pharmaceati.' 

^ preparations of iron, 388 
Urea, preparation of, 418 
Urinary disorders, treatise on, 235 

Yalz, M., on a new method of measuring 
the power of telescopes, 162 

Van der Boon, Mescb, A. H^ 197 

Van Mods, M.,oa sulphuretof ^Iicium,181 

Varvicite, 421 

Yauquelin, M., observation of, 182 — 
process of, 187 — on pectic acid, 189 — 

on the formation of acids, 191 his 

analysis of the Ipecacuanha Branca, 194 



Vegetablee, formatipn of acids in, 191 
— usefol properties pf, 308 — active 
principles in, 323 

Vegetable-physiology, curious pheno- 
menon in, 423 

Vegetals, adumbrations of a stomach io,279 

Vegeto-alkalies, new, obtained from cin- 
chona, 417 

Venables, Robert, on siliceous gravely 
234 

Vermin, destruction of, in ships, 169 

Vessel, sailing quaCtifs of one, 321 

Vignal, M., 436 

Violet ray, its magnetic influence, 402 

Vogel, If., on the decomposition of sfil* 
phates in water, 180 

Voltaism, carburet of sulphur decoq*- 
posed by, 409 

Voss, M., experimeoU 0^911 

Walker, Ifr., his instintineons light ap- 
paratus, 180 
Walls, moide of cultivating plants in, 53 
Wasp, vegetating, of Ottadaloupe,',437 
Water, running, force of, 162^ecompo- 
sition of sulphates in, 180 — thawing 
power of a small stream (^, 433 

cresses, dangerous pjant growinf 



among, 427 
WaU, Mr., experimeoU of, 251 
Werner, on the classification of rocks, 37 
Wiegmasq, M^ on the influence of che- 

mlfal solutions on plantSj 212 
Winter garden, want of, in England, 70 
Woebler, M., experiment by, 178 
Wollaston, Dr., on a method of rendering 

platina malleable, 07 — catalogue of his 

works, 152 
Worari and Sirvatan, remarks on, 50 

Yarrow, analysis of the flowers and J^ves 

of, 195 
Yellowley, Dr., 234 
Young, Dr., catalogue of his works, 164 

Zaotedeschi^ Professor, on the magnetic 
influence of the viplet ray, 402 

Zenneckj Profes$o|r, on a new method of 
analyaung alloys of copper and silver, 
412 

Zine plate, Ibrm of, 72 

Zuber, M., process of, 182 
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